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in cast-iron shells, babbitted ; they are not micrometer. The shafts are made to gauge, necting rod works. _The crank disks are 
provided with means of adjustment for and the shells are interchangeable, as are without the usual finished flanges on the 

We illustrate on this page a new single-| wear. The bearings are finished by grind- the other parts of the engine; hence, a periphery, the crank a pape Sree acgek 
ahs = gen oh _— = finished appearance, 
et and free access is given 
Ot to the crank-pin box, 
song 2 ye oa when the hinged crank 
~ RT case is raised. The 
ee core crank-pin is oiled 
hg acy etre loan through two 4’ holes, 
aig hope ead one extending from 
- pee Po each side of the crank 
sore Ay el Sige to the center of the 
en beet ] nee crank-pin, all oil wast- 
made in principles o ing from the inner 
ne, So ends of the shaft bear- 
being to combine as oes tenn Gah 
many as possible of ated 4. 4: ee 
ee while all oil wasting 
ow frem the outer ends 
practice, engin of tak Male ee 
improvements in de- 
tails as have been 
suggested by observa- 
tion and experience 
with other engines. 
In other words, it is 
not an attempt to de- 
velop a new species, 
but to advance one 
step in the evolution 
of that already highly 
developed machine, 
the American high- 
speed engine. The 
following is a_ brief 
description of the main 
features, 

The frame is of the 

Porter” type with 
double-disk crank; it 
has considerable  sec- 
tional area, carried Fig. 3. 
well above the center 
line, and is  particu- 
larly thick at the top, 
thus bringing the 
metal in the direct line 
of strains between the 
cylinder and shaft 
bearings. The engine 
weighs a little over 
100 pounds per horse- 
power, not an unusual 
weight, but the metal 
is distributed to give The eccentric rod, so 
the greatest attainable a ANA = Sl a y i called, although there 
stiffness, and without faa im oy i ea - ont 


The “* Robb-Armstrong” Engine. 


























caught, and by a ring 
riding on the top of 
shafts and dipping into 
the oil below, is re 
turned again and again 
to the bearing, until it 
finds its way to the 








crank-pin and escapes 
to the crank pit, to be 
drawn off and filtered, 
In practice the crank- 
pin does not need oil- 
ing other than as 
stated, but a sight-feed 
oil cup is provided in 
addition to those oiling 



































the shaft bearings, 
which will, if desired, 
feed oil direct to the 
crank-pin through one 
of the 4" holes before 
mentioned. 








The fly-wheel gover- 
nor is a modification 
of the “Straight 
Line,” and, together 
with the valve, is used 
by arrangement with 
the Straight Line En- 
gine Co.; the oiling 
devices mentioned will 
also be recognized as 
essentially ‘‘ Straight 
Line.” 





faoan -AnwsrAenG}| is no eccentric, has 
> = lier | > ENGINE ~ ]}) 
much regard to the =e ball and socket bear- 


we Exemernne Co} 

° . : ” A oe : 

anvil principle,” the KO) ings at each end, the 
foundation being ex- balls being case-hard- 
ened and ground, and 


pected to furnish all 
the weight required in the sockets or boxes 
of phosphor bronze. 


that direction at less 
The rocker arm, by 


Co st « 
which the eccentric 


The crank is ‘‘ built 
up” of cast disks and rod drives the valve, 
is horizontal, with a 


forged steel pin and 
shafts, the peculiar ar- vertical axis; there is 
no twisting strain on 


rangement of the 
crank permitting the either of its bearings, a 
tits of the shafts and straight line passing 
pin in the disks to be EB z through all three of 
very long, without THE ‘* ROBB-ARMSTRONG”’ KNGINE., a them. An index finger 
separating the shaft . : : as ror | attache is arm, as shown in plan view 
bearings unduly, as is shown in the cross-|ing operations of great delicacy, and are! duplicate set of shells may be kept for = ry ether ig = aogietiol = : 
section at the right of Fig. 2; the counter-| round and parallel within a limit of varia- emergencies. The crank is covered by a} Ae ms sho ae fer = otal tal cahaa 
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weight is of equal moment with the recip-| tion smaller than the average machinist will cast-iron case, shutting it completely in| which it passes, the , 
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rocating parts. The shaft bearings run! usually detect, even with the aid of the' except at the slot through which the con-! and thus is of assistance in valve setting. 
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A small sight-feed oil cup, directly over 
the center of the rocker arm, supplies oil 
through a tube to the outer end of the arm. 
The eccentric rod is hollow, being, in fact, 
a piece of hydraulic pipe, and through it 
the oil passes to the eccentric pin, any oil 
finally escaping being caught and held in 
the flanged fly-wheel. 

The center bearing of the rocker arm 
works in a bath of oil so arranged that it 
is constantly flooded, and so that no oil can 
escape to the floor, any overflow draining to 
the crosshead guide, and finally to the erank 
pit. 

The crosshead is a single steel casting, of 
the ‘‘ Slipper” type, the bottom of the slip- 
per being babbitted. The piston rod is se- 
cured by being gripped in two places, about 
two inches apart, one place being threaded 
and the other a parallel fit. The crosshead 
is split and is gripped onto the rod by bolts; 
this proves very good, in that it can be taken 
apart and put together again without getting 
out of line more than permissible in the 
highest grade of engine work—a point in 
which the usual methods of securing piston 
rods to crossheads (with the exception of the 
taper fit and key) are often faulty. The 
crosshead pin is of cast-iron, as it is believed 
that, in connection with the large and long 
bearing, itis the best material for the place. 
The connecting rod isa steel forging, the 
crank end being of the ‘‘Marine” type, while 
the crosshead end is mortised for boxes, 
which are cast-iron, lined with babbitt. The 
adjustment is by a wedge and adjusting 
screws. 

The babbitt used in the engine is made 
from eight parts Banca tin and one part 
each of antimony and copper. The piston 
is a single casting with sprung rings; it is 
made extremely light, both to save the cyl- 
inder from wear and to make it the ‘‘ break- 
ing-down piece” ; though amply strong for 
all legitimate loads it is expected to be 
weaker than other parts, the idea being that 
it is the best thing to break, when experi- 
ments to determine the compressibility of 
water are being made with it. The exhaust 
passages are jacketed by air spaces from the 
cylinder, and from the live steam in the 
steam chest. The throttle isa modification 
of the ‘‘Coflin Valve” used by the Straight 
Line Engine Co., but is operated by a lever 
instead of a wheel, or ball handles. 

The workmanship is intended to be equal 
to that of any other engine built. The firm 
also build cheaper automatics, but this 
engine was brought out to fill a demand for 
which they have previously been obliged to 
import the best and highest priced American 
engines. The engine was designed and its 
manufacture organized by Mr. E. J. Arm- 
strong, who is now with the Ames Iron 
Works, Oswego, N. Y., which company will 
also build the engine in this country. 
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Planing and Milling Irregular Forms. 











In the AMERICAN Macuinist for January 
28th, Mr. Taylor describes a method for 
boring or turning any irregular form by at 
taching to the tool rest a scriber, the point 
of which is made to traverse the line of a 
drawing or diagram which corresponds to 
the outline of the shape of the piece it is de- 
sired to bore or turn. In the February 18th 
issue, ‘‘ A Mechanic” describes a method of 
planing irregular forms by fastening to the 
platen of the planera template of the de- 
sired shape, letting a roller attached to the 
vertical slide of the head rest upon this tem- 
plate, and thus move the slide and tool up 
and down as the template and work travel 
under it together, the screw being removed 
and the slide weighted to keep the roll down 
upon the template. Mr. Whitehead again 
refers to the matter in this issue, and as the 
principle shown is capable of wide applica- 
tion, it may be worth while to mention a 
feature of this method of producing irregu- 
lar forms which is not referred to in any of 
the communications mentioned. The point 
I wish to call attention to is, that the de 
vices referred to will not reproduce the form 
of the template used unless special provis- 
ion is made for doing this, the variation be. 
tween the shape of the template and that of 





the work depending upon the variation be- 
tween the form of the cutting tool and that 
of the roller or scriber which traces the line, 
modified also by.what may be called the de- 
gree of irregularity of the form to be pro- 
duced. This arises from the fact that the 
motion of the slide corresponds to the motion 
of the center of the roll, or, in other words, 
to the motion of any point in a line drawn 
vertically through the center of the roll, 
As the point of contact of the roll with the 
surface of the template will not be always, 
and, in fact, seldom is in. this vertical line, 
there must necessarily be a variation’ be- 
tween the template and the work, 

To make this clear, we will consider the 
application to a planer, and suppose that a, 
Fig. 1, is a template which is secured to the 
platen, 7 being the roller which is attached 
to the vertical slide of the planer head. Now 
in passing over the template, the center of 
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convex surface will be increased a like 
amount. The degree of correspondence be- 
tween the template and the surface pro- 
duced in this case is shown by Fig. 2, in 
which they are superimposed, with the right- 
hand extremities coinciding. Of course the 
form shown would not be practicable to 
produce perhaps on a planer, but it could 
be produced by bridge milling where the 
same principles apply, and with any tem- 
plate of less curvature, or of a more regu- 
lar form, the error is there, though of course 
not so readily perceptible. 

Having shown that a template of the ex- 
act form of the work will not reproduce 
itself, the question is how we shall deter- 
mine the form of template to produce a given 
form. To do this we have only to lay out 
the form of the work, and, having deeided 
the size of the roller we are to use, draw 
another line parallel to the first, and at a 
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PLANING AND MILLING IRREGULAR FORMS. 


the roll will obviously be always at an equal 
distance frem the face of the template, and 
will therefore follow the dotted line, pro- 
ducing instead of the arc 27, an arc h’ ¢’ 
with g asits center; and instead of repro 
ducing the arc } ¢ of the template, the sharp 
point 7” will be produced, its location being 
in the center of the arcdc. This results 
from the fact that the radius of the arc dc 
is equal to that of the roller, as shown, 2” in- 
dicating the position of the center of the 
roller. Then instead of reproducing the arc 
de,an are @’e’ with its center coinciding 
with that of arc d eis produced, the radius 
of arc @’ e' being the greater by the radius 
of the roll, as in the case of the arc h' 7’. 
Stated in general terms, we may say that 
the radius of curvature of any concave sur- 
face produced in this way will be decreased 
by an amount equal to the radius of the 
roller, while the radius of curvature of any 





| distance from it equal to the radius of the 


roller. Suppose, for instance, we wish to 
reproduce a form corresponding to that of 
the template a, Fig. 1. We draw a line a 3, 
Fig. 8, of the desired form, and, taking 
many points on this line as centers, we 
strike arcs as shown, the radius of these 
arcs being equal to the radius of the roller 
we are going to use. A line a’ }' drawn 
tangent to all these arcs is the desired form 
of template. When the form is regular, 
the striking of the numerous arcs can ob- 
viously be dispensed with, and the line of 
template be drawn directly. 

It is obvious that the same principles 
apply to Mr. Taylor’s boring of irregular 
forms; the simplest way of getting over the 
difficulty in this case being, probably, to 
make the tool round in form, and then use 
on the end of the scriber a disk of the same 





radius as that of the tool, keeping this disk 





tangent to the line drawn for guidance 
Of course, if both the tool and the scribe; 
were formed to sharp points the result 
would be the same, but tools made in that 
form have their objections, as we all knoy 
In bridge milling which is done with , 
fixture something like that shown at Fig. 4 
this point has to be looked after. In th 
figure a represents the platen of the milling 
machine, 4 a plate to which the work to be 
milled is secured, c the bridge and d the 
milling cutter. The plate 6 is hinged at ¢. 
and weighted at the other end to keep it 
down tothe bridge. What corresponds to 
the template in this case is seen at /, and is 
secured to the under side of the plate 4. It 
usually rests upon a roller at the top of the 
bridge. Where practicable this roller ani 
the milling cutter are made the same di 
ameter to simplify matters, the template in 
this case being the same form as the work 
But it is not often practicable to make th. 
roller on the bridge so large as it is advisa 
ble to make the cutter, and in this case the 
radii of the cencave portions of the tem 
plate are equal to those of the desired form 
less the difference in radii between the cut 
ter and the roller, while the radii of the con. 
vex portions of the template are equal to 
that of the desired form plus the difference 
between the radii of the cutter and roller 
This is shown at Fig. 5, where the line a/ 
is the form which it is desired to reproduce 
the larger circles representing the milling 
cutter and the smaller circles the roller, the 
latter being one-third the diameter of the 
former. In order to reproduce the line a d. 
it is seen that the center of the cutter arbor 
must be kept on the line qa’ 3’, and to do 
this the center of the roller must be kept on 
the line a’ 5", this latter line being the 
desired template, which can as well be laid 
off at once by striking arcs at points along 
a has centers, and with a radius equal to 
the difference in the radii of the cutter and 
roller. Of course it is to be understood 
here that in the case of bridge milling the 
motions of the cutter and roller are relative 
to the template and work only, as the latter 
really do the moving in this case. 
Practically such forms are often produced 
by using the model piece of work or a piece 
made like it, which is fastened to the top of 
plate 6, and passed under a roller which is 
the size of the cutter it is proposed to use, 
while directly below it is a milling cutter of 
the size of the roller it is proposed to use 
this milling cutter, then, produces the correct 
form of the piece f, the plate } being kept 
pressed upwards against the roller. When 
more convenient,the position of the roller 
and of the cutter can be transposed, the 
plate 6 being in this case turned upside 
down. FRED J. MILLER. 
ae 





The following item we take from a letter 
of Harold Frederic, the European corre- 
spondent of the New York Times: 

‘* A discovery is reported at Helsingfors, of 
an ancient chest, containing a lot of curious 
pieces of iron machinery with a mass of 
parchments, the latter being a treatise on 
the possibility of applying steam to me- 
chanics, while the machinery is a very tol 
erable approximation of the steam engine 
of a century ago. Both iron work and 
documents purport to have been made by 
Suger, the famous abbot of St. Denis, and 
administrator under two Kings of France in 
the twelfth century. Great interest will, 
of course, attach to the investigation of 
the authenticity of these antique remains 
If they really are Suger’s, he will have a 
new distinction as antedating all the other 
pioneers of steam application, by hundreds 
of years.” 

———_->>o—___——_. 


Little Poetry in His Soul. 





I was talking to the telegraph operator 
during a lull in his work, and with some de- 
gree of awe was dilating upon the myste- 
rious power he controlled with a finger tap. 

‘*It’s a wonderful thing, isn’t it,” I said, 
‘this chaining of the lightning? ” 

‘*T’ve always understood chain lightning 
was no slouch,” he responded, rattling the 
key of his instrument. 
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= | 
“Your work is most interesting, I should | 
say,” I continued, ‘‘ when the messages go | 
flashing over the wires.” 

‘“‘T never saw one flash, I think. They | 
just go ticketty-tick-tick mostly, unless a 
wire’s down.” 

‘But in moments of exciting events the 
wires are kept hot with flying messages, | 
aren't they?” | 

‘‘T never went outside to feel a wire,” he 
said slowly, asif he wanted to be sure he 
was right, ‘‘ but I don’t think the wire ever 
sets the telegraph poles on fire.” 

“The lightning-like rapidity with which—” 
I began, with a sense of something unsatis- 
factory in the difference of opinions we held, 
and feeling that the operator had no poetry | 
in his soul, when he made a grab for the key | 
and for the next ten minutes was so busy | 
swearing at something that I became 
very tired and walked out of the place. 
—Detroit Free Press. 
= 
Improved Sawing Machines. 





The first of the illustrations on this 
page represents what is known as the 
‘No. 2 railway cut off saw,” in which 
the arrangement is such that a carriage 
which carries the saw arbor is moved 
along on top of the bed upon planed 
ways to which it is gibbed over the 
outer edges, as shown. 

The belt is arranged to run over an 
idler shown at the left of the engrav- 
ing, this idler being supported in a 
bracket which slides upon a planed seat 
and is moved by the hand-wheel and 
screw shown. 

The object of this is to adjust the 
tension of the belt, which can be made 
endless if preferred. It passes over the 
pulleys in such a way that it embraces 
over two-thirds of the surface of the 
mandrel pulley, and its tension is 
equal at all positions of the carriage, 
so that there is no tendency to slack 
speed in sawing heavy timber caused 
by slack belt tension. 

Counterweights return the carriage 
to its place when released, and the 
movement is made as easy as possible. 

The frame of the machine is cast in a 
single piece, and, as will be perceived, 
is of very substantial design, calculated 
to withstand the severe usage to which 
such machines are generally subjected. 

The mandrel is of steel, finished by 
grinding, runs in babbitted self-oiling 
boxes, and is supplied with an improv- 
ed expanding device by which saws 
having different diameters of holes may 
be used without bushing. 

When desired a table is furnished 
with the machine, which is made of 
iron bolted to the frame, so designed as 
to prevent any accumulation of saw- 
dust. Fitted to this table is a fence 
that can be used at either end of the 
table. Thetable has an adjustable stop, 
and is accurately spaced off in inches. 

The second illustration is of an im- 
proved miter cut-off saw, which is 
made either with or without the boring 
attachment seen at the right. The 
frame of the machine is of iron, the 
table of wood, 4 feet long, 3 feet 8’ wide, 
finished in shellac varnish. It is made up of 
a number of strips of maple tenoned and 
glued together to give security against 
Warping or splitting. It is supported on 
rollers at either side, and upon a V slide in 
the center. A spring is attached which re- 
turns the table after the miteris cut. The 
fences and extensions are made of eXtra 
length (in fact, somewhat longer than shown 
by the cut), and are accurately at right angles 
With each other. 

The boring attachment is adapted to many 
kinds of horizontal boring. It is supported 
upon a bracket which is bolted to the side 
of the frame, upon which is fitted a knee 
Which is raised or lowered by the screw seen. 
Upon this knee is a table which is arranged 
Lo slide to or from the bit. There is a pin 
stop to gauge the depth of the hole. These 
machines are built by the Cordesman Ma- 
chine Co., Cincinnati, O. 


The Electric Search Light in Warfare. 


A very interesting and satisfactory experi- 
ment was made with the search light on 


Saturday last at Elstree, in Ilertfordshire, | 
in connection with some night maneuvers | 

. : . | 
which were being carried out by the London 


Rifle Brigade. Captain Ronald A Scott, of 
the West London Rifles, who was asked only 
a few days before as to whether it was pos- 
sible to provide and work a search light 
at Elstree on this occasion, readily agreed 
to the idea, and threw his whole energy into 
the matter in order to make it a success, It 
was no slight undertaking at almost a moe- 


ment’s notice, and the ground, being more | 


than ankle deep in mud, did not render the 
fixing of the plant an easy matter. How- 
ever, all the apparent difficulties gave way 





tion and the Royal United Service Institu- | 


| tion, and is well known as a manufacturer | 


of search light apparatus, which he has sup- | 
plied to the English and foreign govern- | 
ments.—London Engineer. | 

Re 

The Board of Trade report as follows on | 
an accident to a train on the Metropolitan | 
(English) Railway: 

‘The accident must be attributed to the 
fracture of the right leading axle box of the 
sixth vehicle from the engine. After the 
accident the bottom part of this axle box 
was gone, and the only piece of the bottom 
which has been found was picked up about 
200 yards after the first mark of derailment, 
and about 440 yards from the place where 
the vehicle eventually stopped. The driver 





and fireman of the train were quite un- 
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IMPROVED SAWING 


before hard work and determination, and 
everything was ready, as far as the search 
light was concerned, at least an hour before 
it was necessary to throw the beam. The 
success of the search light upon this occasion 
was most undoubted, and it will be seen 
from the notices in the daily press that to its 


use is credited the result of defeating Major | 


Marshall's attack just as he appeared to be 
sure of victory. 


him to the Lords of the Admiralty, Indian 
Government, Messrs. 
Co., etc. The search light apparatus used 
on this occasion was precisely similar to that 
worked from the top of the grand stand at 
the naval exhibition last year, and to that 
which: throws its beam nightly from the 
front of the Crystal Palace. Captain Ronald 
Scott is a member of the Institution of Elec- 
trical Engineers, also of the Royal Institu- 


The light developed was | 
25,000 candle-po wer, the mirror used being | 
one of Ronald Scott’s patent, as supplied by | 


Rk. A, Crompton and | 
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conscious that anything was wrong, until a 
crossing King’s-cross  station— 
nearly 600 yards from the first marks of 
derailment—was reached, when the driver 
and fireman felt a drag just after steam had 
been shut off to stop at the station, and then 
a sudden stoppage of the train by an appli 
cation of the Westinghouse brake from 
behind the engine, the speed at the time 
being from twenty to twenty five miles an 
hour. The front guard was unaware of 
anything being amiss til] he felt the train sud- 
denly stopped by the application of the 
brake, just as the front vehicle had reached 


close to 


'the Farringdon street end of King’s-cross 


island platform. The rear guard, Howard, 
was also unconscious that anything was 
wrong until he felt the rear vehicle, in 
which he was riding, leave the rails on its 
reaching the crossing at the mouth of the 
tunnel, about 100 yards from the Farringdon 
street end of King’s-cross island platform. 


He at once with great promptitude applied 
the Westinghouse brake, which acted well 
and stopped the train in about 15 yards, 
just before the front of the sixth vehicle 
had reached the pier of an over-bridge_ be- 
tween the widened and main lines, which 
pier it would have otherwise struck, with 
probably disastrous consequences. Howard 
deserves for prompt 
action.” 


commendation this 
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Technical Edueation. 


The principal work of a technica! school 
is the teaching of science, and not, as many 
suppose, to turn out fully tledged engineers, 
architects, manufacturers and tradesmen ; 
all that it can pretend to do is to turn out 
partially educated men. The graduates 
must supplement the work in the school 
by practical experience in after life, 
before they acquire the right to call 
themselves practical men. 

The practical work of the school 
differs in many respects from the prac- 
tical work of actual life. Where it is 
work of the same kind, as, for instance, 
drawing, designing, the use of survey- 
ing instruments, lathe work, smith 
work, etc., yet the feeling of reality 
and responsibility is lacking. It is a 
very different thing to make mistakes 
in school work from making mistakes 
in similar work in actual life. A man 
is vastly more impressed by the neces- 
sary punishment which follows mis- 
takes in the serious business of life than 
he can be by the arbitrary penalties 
instituted by the faculty. 

Again there is a great body of knowl. 
edge necessary to complete a man’s 
practical education, which it would be 
only an utter loss of time to attempt to 
give in a school, simply because there 
are no well-defined threads of scientific 
thought upon which string it. 
Three-quarters of the information to 
be found in an engineers’ hand-book 
would be useless in the curriculum, 
although allimportant in practice. 
Such knowledge becomes useful only 
when impressed by experience. 

The establishment of engineering 
laboratories marks a new departure in 
technical education, Surely, it will be 
said, the work in these laboratories is 
So it is, but not pethaps in 
the sense in which the question is put. 


to 


practical. 


The steam engine in an engineering 
laboratory is not used for the same 
purpose as the factory engine. In the 
shop it is used for manufacturing pur- 
it is placed in the laboratory 
for the purpose of being experimented 
In the laboratory it is tried at 
worked condensing 
non condensing, with varying 
pressures, with and without 
steam jacketing, with different amounts 
lead and cushioning, with different 
counterbalances for crank and connect- 
ing rod, with varying clearances, with 
simple and multiple expansion. The 
work at the main shaft is ac- 
curately measured ; likewise the work 
in the cylinder—the feed water and 
condensing water are weighed—the degree 
of dryness of the steam determined. In 
short, in the laboratory all the conditions 
which may affect actual practice are experi- 
mentally investigated, It is only in this way 
that the principles governing the construc- 
tion and action of engines can be fully 
determined. 

What would an employer do with a man 
who should attempt any such work with 
the factory engine? He would simply give 
him to understand that his usefulness was 
gone, and that he had better look for em- 
ployment at the School of Practical Science. 

[ Extract from an address by Professor Gal- 
braith before the School of Practical Science 
at Toronto. | 
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The Annual Convention of the American 
Railway Master Mechanics Association will 
|be held at Saratoga on June. 20. Head- 
| quarters will be in Congress Ifall Hotel. 
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Nut-making Machine. 


We illustrate herewith a new machine for 
making hot pressed nuts, it being of the 
type which has two crankshafts driven from 
a pinion which is between them and on the 
fly-wheel shaft, the gears being shrouded to 
the pitch line, so that the shrouding runs 
together and conduces to smooth action, as 
well as strengthening the gears. 

In operation, the bar is fed into the ma- 
chine by the operator, and the blank is cut 
off by a plunger worked from one crank- 
shaft, which carries it forward into a die 
box in which is the crowning die which 
shapes the top of the nut. Through the 
center of this die works the piercer or punch 
which makes the hole in the nut, this being 
operated by a rapid cam motion on back 
shaft. The ‘‘punching,” or the piece 
punched out from the nut, is carried for- 
ward through the center of the hollow cut- 
off punch or tool, and when this moves back 
it is followed by the crowner die, which 
strips the nut off the punch or piercer, and 
pushes it out of the die, so that it falls into 
the chute seen under the machine. The 
punching is ejected from the hollow cut-off 
tool when it is receding by a short punch 
rod, which strikes a projection on strap 
near main shaft box. 

The amount of pressure which shall be 
put on the nut is adjustable while the ma- 
chine is running, by means of two set-screws; 
a picker insures the delivery of every nut 
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as the modest manner in which they fer- 
ward their work, is full of promise for a 
great many of them. Never, until I com- 
menced this series of articles, and began to 
receive responses from these young men, 
have I had anything approaching an ade- 
quate conception of the educational value of 
such a publication as the AMERICAN Ma- 
CHINIST, though I have long ranked it at 
the head of publications devoted to applied 
mechanics. 

The solution of Prof. Hood has been sey- 
eral times substantially duplicated by others 
whose solutions were in 
hand at the time his was 
published. Of those 
that may be classed with 
his are the following : 

Mr. Charles S. Beach, 
of Bennington, Vt., 
sends a solution which 
differs only in using a 
forked rotating arm, in 





Fig. 3. 


|On the Cultivation of Inventive 
pacity by the Solution of Con- 


structive Problems. 


Ca- 





| By LEICESTER ALLEN. 


as made, and the operation of the machine | 


is therefore reliable and uniform. The fly- 
wheel is made of large diameter, to enable 
the machine to be the more easily turned by 
hand when setting dies. The machine 
weighs about 
9,000 Ibs. 
It is built by 
the National 
Machinery 
Company, 
Tiftin, O. 
te 

On the out- 
side of the 
envelope in 
which the 
catalogues of 
the Straight 
Line Engine 
Co. are mail- 
ed, the 
following 
legend: 
“Standard 
Cata- 

6x9 


is 


Size 
logue, 
inches, Con- 
forming in 
Dimensions 
of the Pub- 
lications of 
the American 
Society of 
Mechanical 
Engineers.” 
There is no 
earthly rea- 
son, so far as 
we can 
why 
catalogues 
should not 
conform to 
these dimen- ane ae z 
sions. Any 
number of 
them are is- 
sued that are 
so near to it that it is easy to see that they 
might just as well have been the exact size, 
And if the importance to all concerned of 
having standard size catalogues were fully | 
understoed, the very little trouble necessary 
to arrange for it in most cases would be 
taken, to the great advantage of all con- 
cerned. We shall hope to see more of such 
inscriptions on catalogue mailing envelopes. | 
They perform useful educational work. 
Many of the arguments in favor of standard 
screw threads and other parts of machinery 
with which our readers are familiar can as 
well be applied to catalogues. 


see, 
more 











| I shall herewith notice other solutions to 
|the problem of triangular motion not in- 
‘cluded in the article upon this subject 
| published in the AMERICAN MACHINIST of 
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March 17th. A very interesting one has 
been received from Mr. F. H. Williams, 
secretary and treasurer of the Fleniken Tur- 
bine Co., of Dubuque, Iowa, of which he 
has promised to send a scale drawing, and 
which differs from any of those yet sent in. 
| Accompanying the solutions, and very 
|numerous attempted solutions, is a very 
| unanimous expression of continued interest 
|in and approval of these problems, much of 
it coming from very flattering sources. 
| Young mecbanics appear to seize upon the 
| problems presented as a means of self-im- 
' provement, and their earnest efforts, as well 
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which the pin of the 

needle slide plays, and 

in making this slide 

a triangular instead of 
hexagonal. 

Fig. 4. Mr. Joseph Myer, of 

Scottdale, Pa., sends 


one identical with Prof. Hood’s, except that 
he uses a triangular needle slide. 

Mr. L. C. Sharp, Plattsburgh, Nebraska, 
gives a solution in principle like Prof. 
Hood’s, except that he moves a triangular 
slide by a rotating bar working against a 
central pin, the bar being curved, and the 
concavity of the curve being on the side 
toward the pin. This makes the movement 
at the angles of the needle’s path easier in 
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one direction, but I hardly think the passage 
of the slide by these points in the reverse 
direction could be made, as a tangent drawn 
to the convex side of the curve becomes 
almost coincident with the side of the tri- 
angular guide. He explains that the bend- 


jing of the arm makes the motion of the 


slide more uniform than if the arm were 
straight; but he hus not demonstrated this 
proposition, which, I think, a rigid appli- 


|cation of geometrical methods would show 


to be faulty. 
Mr. T. J. Hickey, of Pittsburgh, Pa., 
solves the problem in the same manner as 





Prof. Hood, except that he uses no spring 
but keeps the hexagonal slide in its path | 
an interior as well as an exterior triangular 
guiding edge, or, in other words, runs it 

a triangular groove. 

Mr. Francis W. Clough, of Springfie! 
Mass., has forwarded two different so] 
tions, one of which, shown in Figs. 1 and 
2, is, in principle, something like that of 
Mr. J. K. Love, of Waterbury, Conn., d 


scribed and illustrated in my previous ar 
cle. Mr. Clough has shown belts an 





pulleys instead of sprocket wheels and 
chain, and his arrangement will turn the 
'angles, which could not be done in 
Love’s arrangement. Nevertheless, with 
this arrangement there exist two defects 
At each angle of its path, the center of the 
needle will remain at rest during a definite 
| period, that is to say, while the pulleys turn 
through an arc of 120 degrees, and in the 
problem, as stated, the movement was ir 
quired to be theoretically continuous 
| Moreover, the direction of the axis of th 
needle in this arrangement is controlled by 
gravity, so that the movement is only opera 
tive when the needle moves in a vertical 
plane. This feature of vertical positio: 
violates no condition of the preblem as | 
| presented it, but, with anything but an 
;almost infinitely slow motion, the needle 
| will swing like a pendulum when it comes 
|to rest at each of the angles, owing to the 
| momentum of the pendent end. 

| In the Figs. 1 and 2, A is a vertical fram: 
|supporting the pulleys a1, a2, a3, carrying 
| the belt B, so that turning the crank .\ 
|causes the three pulleys and the belt to 
|move together. An angular support UC is 
‘riveted to the belt, and to this, as shown in 





Fig. 1, the 
needle J/ ,i 
loosely piv 
oted some 
what above 
the middle 


point. Thus, 
except for its 
Oscillations 
at the angles, 
it would al 
ways remain 
nearly par 
allel to itself; 
theoretically 
however, the 
effect of ap- 
plying the 
force at one 
side of its 
center of 
gravity will 
cause the 
needle to 
incline some- 
What from 
the vertical 
position — in 
any of the 
three lines of 
its path, and 
as this ineli 
nation will be 
./ Yreversed 
according as 
the 
ment to- 
ward the 
right or to- 
ward the 
left, it fol 
lows that the 
needle, in 
traversing 
across the base of the triangle, will not take 
a position exactly parallel to that it holds 
in traversing the other sides. 

This point has been dwelt upon because 
others have adopted the principle of gravity 
in their solutions, as competent to maintain 
parallelism of position in the needle. 

Another solution sent in by Mr. Clough, 
meets, in a very complete manner, not only 
the exact requirements of the problem, but 
also reaches beyond them, exhibiting a 
means not only for meving the needle block 
past the angles with less friction, but also 
showing how the needle block may be made 


move- 
is 








a 


BP ea 


rie 


6 ea a 


Ra i 








2 RAT DR 











4 





> 




















Aprit 21, 1892] 


AMER ICAN 











to make only one circuit while the driving 
shaft makes two revolutions. I think it 
yssible, moreover, that by a proper con- 
struction of the cam groove, a uniform 
motion of the triangular slide can be ob- 
ined. Also by an extension of the prin- 
ciple he has brought out, the block can be 
made to pass a much more acute angle than 
one of sixty degrees, so that the solution 
is a general one for motion in any triangular 
path, the only modifications needed being 
an alteration in the form of the eam groove 2, 
and a change in the form of the sliding block, 
making it geometrically similar to the path 
it is to describe. Mr. Clough thinks the 
limit of possibility of moving is nearly or 
quite reached in solutions given in the 
previous article, but a model in my posses- 
sion shows that, unless the spring is much 
too stiff, the slide passes the angles with 
entire facility, even without lubrication. 
Clough explains his movement as fol- 
lows: 

‘The needle A, Figs. 3 and 4, is fixed to 
the triangular block NV, having on it studs 
KH. The needle is attached te /. The 
stud H supportsa hardened steel roll ground 
to fit the groove x cut in the face of the 
disk C to a depth 7’ 7, Fig. 2, and C is 
mounted on the shaft VD. The block Nis 
moved by means of the face cam Cwina 





circuit of a steel former B, so that the cen- 


ter of the 
needle de- 
scribes the 
triangle in- 
dicated by 
the dotted 
lines 0 0 O. 
When_ the 


cam C rotates 
in either di- 


rection, the 
block VV is 
moved one 
half the 


speed of the 
cam, so that 
the shaft and 
cam together 
make two 
revolutions 
to one cir- 
cuit of the 
bleck .V, and 
whatever the 
latter carries. 
Observe that 
by means of 
the cam ¢ 
the block 
\V is moved 
into and out 
of the points 
of the internal triangle easily. Some of the 
diagrams Mr. Allen published last week are 
nearly, if not quite, outside of the limit 
of possibility of moving the block out of 
the corners or points of the triangle by 
means shown. The moving parts of the 
inclosed solution are (1) cam and _ shaft, 
(2) block and needle having roll in rear fitted 
to cam, = 2 moving parts. Observe that 
{ have drawn cam parts only approximately, 
und have net stopped to fully develop ex- 
act form, as if cut correctly for use.” 


Mr. A. Marlor, of Houghton, Mich., has 
solved the problem in a manner analogous 


to that shown in Mr. Clough’s second solu- 
tion; that is to say, he uses a three-lobed 
cam groove, making it stationary, connects 


a friction roller running in this groove with | 


a hexagonal needle block by means of a link 
passing through and sliding in a rotating 


crosshead attached to a shaft turning in the | 
geometrical center of the triangle, but in | 
a complete | 


this mevement the slide makes 
circuit at each rotation of the driving shaft. 
A considerable number of solutions yet re- 
main to be noticed. 
With reference to the solution of the first 
problem, as given by Mr. Slocomb, of 
Providence, R. I., 


ferring to the illustration (issue of March 
17), that ‘‘the real purpose of the ar- 
rangement was to produce a shorter period 
of rest than the time required by a link of 


he has added to what was | 
stated in explanation of the movement, re- | 


the chain in <inilee the wheel. In the 
position shown of the lower lug F, the bell 
crank pawl J has just disengaged from the 
lug link directly over it. Now it will be | 
seen that a lug link is just engaging with | 
the bell crank pawl] at the top, so that, in- | 
stead of the slide remaining at rest till the | 
lug link, which has just disengaged with | 
lower lug on the slide, bas made the half | 
revolution of the wheel, the slide starts di-| 
rectly back almost at the same time the| 
lower Jink disengages. | 

‘**Now as to the purpose of the spring G, 
and the special arrangement of the lug| 
links, it will be readily seen that, if instead | 
of the arrangement shown, there were solid | 
lugs projecting from the chain, and the lugs | 
attached to the slide were only solid blocks, | 
then the slide, in going back, would bring | 
the lower lug in contact with a lug link on | 
the chain, and so all motion would be 
stopped ; but, with the arrangement shown, 
the spring G threws the pawl] out of reach | 
of the chain when disengaging, so there is | 
no position in which there can be an engage- | 
ment except the extremes of travel of the 
slide, as shown at the top of the dia- 
gram.” 

It will repay students of these problems 
to refer back to the illustration and care- 
fully follow out Mr. Slocomb’s analysis of 


the movement above quoted. 
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rolls are 12” to 14 
width and thickness of the plate to be bent, 
and, to facilitate the removal of rings or flues | 
which have been bent to a complete circle, 
the outer bearing for the upper roll is ar- 
ranged to be thrown back, leaving the end 
of the roll free for the removal of the work. 
Suitable indicators are provided to facili- 
tate setting to any desired radius of curva- | 
ture, and the workman controls all move | 
| 

| 


diameter, according to the | 


ments of the machine and engines from one 


| position, suitable levers and clutches being 
| arranged for that purpose. 


It will be seen that the machine is substan 
tially proportioned, that it rests upona heavy 
bed-plate, making it entirely self contained, 
and so in a independent of its 
foundation, and that it is powerfully geared. 
the Niles Works, 


measure 


The builders are Tool 
Ohio. 
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LETTERS FROM PRACTICAL MEN. 


Hamilton, 





Prefers the Pressure onthe Under Side 
of Valve Stop Valves Between 
Engine and Dome, 

Editor American Machinist : 
Will you kindly permit me space in your 


valued paper to say a word about globe | 


valves? 
the steam pressure on back of valve. I, too, 
think your reason for placing valve in such 
a manner an excellent But, on the 
other hand, I have at all times placed globes 


one, 


so that the valve closed against the pressure, 
then with a little care the valve can be kept 
tight by an occasional grinding, and the 
stem packed at any time when closed. 
When I was with the Porter Manufactur 
ing Company, of this city, I went, per their 
order, to complete the erection of two 10x12 
center Another 
man had charge of first. He 








crank high speed engines. 
the work at 





You have related why you prefer | 








a crank-shaft was wanted; and sure enough 


)a few days later a wooden model of a 7x10 


engine crank-shaft arrived, turned exact to 
size, rubbed down, polished and finished in 


| oil. 


We allowed that enough energy had been 
expended on that order and model to pro 


duce a steel shaft from the ore. 


WwW. G@.S. 


Cutting Bevel Gears with 


Cutters, 
Machinist : 
asy Way,” 


Spur Gear 


Editor American 
Mr. ‘‘ E March 
17, advocates a full discussion of the above 


in your issue of 


subject, yet he himself contributes nothing 
to the general fund of knowledge except in 
blank. As to setting 
‘index spindle to angle of bottom of tooth,”’ 
that follows as a matter of any 
method of cutting either bevel or spur gears. 
How else could it be set? Neither 
say anything of the results of 
whether they were good, 
nor of any 
countered. 


regard to sizing the 
course in 


does he 
This labors, 
indifferent, 
may 
wishes any discussion, 


bad or 
difficulties he 
If E. W. 


why doesn’t he ventilate his own experience 


have en 


a little more fully, by way of example? 


WALTER GRIBBEN. 


Putting in Globe Valves, 
Editor American Machinist : 
I noticed the question asked by O.5S., 


your answer 


and 
to same; also the subsequent 
articles by Clayton Stanton and Fred Her 
bert Colvin, and in response I would like to 
say that as a rule I put globe valves with 
the pressure underneath, but in some in 
stances the other way. Should circumstances 
compel me to use a 


on or “‘ 


a blow- 
* | would place it with 
for if the thread should 
strip with the pressure under, it would be like- 


globe valve for 








mud valve, 


the pressure on top; 


ly to blow the 
boiler dry. I 





ENGINE-DRIVEN 


Bending Rolls. 


Engine-driven 


The accompanying illustration is of a set 
of bending rolis intended for bending 
of iron or steel up to #” thick, and any width 
up to 14 feet. 
the machine, that being the side from which 
the arrangement of the mechanism 
The machine is in some respects simi- 


plates 
The cut gives a rear view of 


is best 


seen. 


| lar to one previously illustrated by us, made 


by the same builders, but is modified to re- 
ceive a pair of reversing engines by which the 
rolls are driven. This plan of having rolls driv 
/en by independent engines has, of course, its 
|advantages, among which are the ability to 
readily reverse the 
motion; there are no belts to slip on heavy 
work, but the power is always ample and 
also always available, without 
with the power that drives the 
establishment. 


control the speed, to 


interference 


rest of the 


one directly over the other and both are 
| driven, thus pinching the sheet at the start 
|and carrying it through at a uniform rate, 
without the possibility of slipping, which, 
| of course, is a point of importance, especially 
in bending light plates. 

The bending roll is placed at the back, and 
is moved in the housings by power, to adjust 
it to the curvature of the sheet being bent. 

| By power both ends of this roll are moved 
together, but either can be adjusted inde- 
pendently by hand whenitisdesirable. The 


In this machine the initial rolls are placed 


ee 


ie as 


: a a 





> y 
BENDING ROLLS, 


had the valves placed as you advocate, and 
the 
time, as pressure was kept at 130 pounds 


the stems were leaking a good share of 


gauge, and with the shallow stufling boxes 
an easy matter 
was appointed to 


without glands it was not 


to keep them tight. 1 
engines until ac- 


remain in charge of the 


cepted. One morning at one o'clock, I, 
with the others, heard a loud clack ; the 
engine stopped, and not only the station, 


but the city was in total darkness. I con 


tend that, had the valve been made up so as 
pressure, the engine would 


took 


to close against 
each 
valve out and pinned it with a screw. This 
kept the disk inclosed within the fine nut. 

I have found many boilers with no stop 
valve between throttle and dome; this isa 
All boilers should have 
Gro. N, FINLEY. 


have remained in motion. I 


serious wrong. astop 


valve next to dome. 


A Puzzling Order, 
Editor American Machinist : 
The concern with which the writer iscon 
nected recently received an order for some 


goods to be sent to a foreign country, 
which, among other things, called for: 
piece wrought-steel with elbow to produce 
the rotary movement of the oscillation of 
the piston in the engine (Pitman’s).” 

was considerable speculation as to 
what was really wanted, our 
gineer, who, by the way, tell 


even in disguise, ventured the opinion that 


There 
but chief en- 


can a crank 


“One! 


have known 
this to hap- 
pen and very 
seriously in 
jure the 
boiler. 

I also want 
to call) your 
attention to 
an error” in 
your answer 
to O.S. You 
stated that 
the pressure 
should be on 
top for safe- 
ty. By 
flection 


re- 
you 
can realize 
with a battery of boilers with globe valves, 
for stop valves, all put in with pressure on 
top, When you cut out and cooled a boiler 
down the pressure would be reversed and be 
the 


raugement, 


under valve, making a dangerous ar 
I consider that placing globe 
valve next to steam domes, as Clayton Stan 
mentioned, 


There 


ton represents 


should be 


very poor prac- 
a stop valve, but it 
should by all means be a gate, which has the 
following first, 
safety, on account of non-liability to strip 


the stem threads; second, 


tice. 


advantages over globes: 


the construction 
allows packing under pressure ; third, it is 


a straight way and gives a free passage to 


steam. A TEXAS SAW-MILL ENGINEER, 


Wants Information About Punching 
Small Holes, 
KMiditor American Machinist : 
In your issue of April 7th, Mr. W. R. 


Macdonald speaks of a device which he 
Toledo, O., by means of 
holes could be punched through 
tires. 


found in use at 
which 4 
8’ «steel 
traordinary performance, 
more particularly in view of the inexpensive 
tools which seem 


The writer would be 


This is certainly a very ex 
and interesting 
to have been employed. 
much interested to 


know the construction and exact dimensions 
of the 
speed at which the punching was done 
If Mr. 
formation on these points he would render 


chuck and punches used; also the 
, ete. 
Macdonald could supply exact in 
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many of your readers a considerable service. 
The difficulties in the way of (commercial- 
ly) punching holes so small through metal 
so thick have been considered well-nigh in- 
superable by manufacturers generally. 


Py WW. 


That Caliper. 
Editor American Machinist : 

The caliper sketched by J. R., page 6, of 
your issue of April 7 will give varying 
readings of the diameter of a piece, accord- 
ing to the degree of opening of the main 
legs, as the extra toe is thrown out of a line 
drawn between the two main toes, and with 
one degree of opening of the latter will 
measure a diameter, and with another a 
chord. In any case touch is more delicate 
than sight, particularly where there must 
be either spring or lost motion. G: 


Truing an Emery Wheel, 
Editor American Machinist : 

Fred Colvin, in his last letter, mentions a 
case of truing an emery wheel with gas pipe. 

I recently had occasion to use a fine wheel 
6" diameter, % face; it was out of true, and 
as we have no ‘‘dresser” I dug the ‘‘stub 
end” of a coarser whee} out of the scrap, 
and found, by holding it on the rest and re- 
volving it slowly, I could true it nicely. 
This may be of interest to some other fellow 
who has to make the most of what the scrap 
heap contains. REPAIRS. 


A Scheme for Backing Off Dies. 
Editor American Machinist : 

One by one tbe old file methods are being 
replaced by machine work, and these things 
are not altogether confined to the factory; 
but once in a while we hear of something 
new that will apply to the work in a com- 
mon machine shop. A friend of mine in- 
vented a scheme for cutting the clearance 
on the cutting edge of dies for screw cut- 
ting, which is so simple, and does its work 
so well and quickly, that I use it instead of a 
file, even if I have only one to do. 

I show in the sketch inclosed a plan for 
using this scheme, which would be much 
better than anything I ever used. Suppose 
His the face-plate of lathe, that X is a spe- 
cial holder, bored to fit the outside of die, 
and set eccentric on lathe face-plate. M is 
the die itself, which is held in the holder by 
the set-screw /. 

Before ‘‘ backing off,” the die should be 
chamfered inside as in the usual way. Set the 
face-plate so the die shall be at its lowest 
part of throw, as shown, and make a mark 
at top side of face-plate, as shown at arrow- 
head D. 

With a proper tool set about as shown, 
bring the edge of die Bto correspond with 
tool as shown, and make fast with set- 
screw LH. 

Now the die is in proper position to -be 
cut to line @. A few strokes back and 
forth of face-plate by hand will finish one 
flute, then slack on set-screw, turn face- 
plate till arrow head stands at the top as 
before, turn die in holder till the next cut- 
ting edge corresponds with tool as before, 
and so for all. 

I have only used a common chuck te hold 
the die in, and in changing its position slack 
two jaws, leaving the two opposite jaws fixed. 

I have shown this die set off center too 
much, for the purpose of making the idea 
more plain. I find the proper amount to 
set the die off center by experiment; there 
may be a better way, but I think this is 
) A MECHANIC. 


good enough. 


Perspective Drawing. 
Editor American Machinist: 

The drawing board addition for perspect- 
ive drawings suggested by Mr. Pentz in 
your issue of March 31 is pretty old. I 
learned its use in Chicago in 1872, from the 
well known architect’s artist, Mr. Bolin 
Stark, a Russian artist of great skill, for 
whom I worked a short time as a student of 
bis art. I do not know whether he was the 
inventor of that admirable device, but from 
his modesty I have always been of the im- 
pression that it was older than he at the 
time. At the time I speak of, Mr. Stark 
was making a very large perspective draw- 
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Too. FOR TURNING PAPER. 


ing of either the Pacific or the Tremont 
Hotel, and he observed to me that, if he had 
to use a straight-edge, he would have to rent 
another office across the street. 

FRANCIS LECLERE. 


Tool for Turning Paper. 
Editor American Machinist : 

In Question 102 J. H. S. asks for the 
best kind of a tool for turning paper, and 
amongst Letters from Practical Men in yours 
of March 3ist, F. S. answers that ‘‘most any 
kind of a tool will turn paper.” 
be true to a certain extent, but I do not think 


that answers the question of J. H. S., al-| 
though I do not know what kind of paper or | 


what kind of a job the tool is for; but I 
will presume that the tool is for ordinary 


paper or friction paper made up in the, 
shape of a friction or something like that to | 


be turned in a lathe. Now I know that most 
any kind of a tool such as a diamond point 
or broad, round nose are not the best for such 
paper turning. We all know that certain 
shaped tools for different jobs and materials 
must be used to reach the best results. I 
inclose a very poor sketch of a tool that has 
given perfect satisfaction where I am em- 
ployed for thirteen years or more. We use 
nothing else on paper frictions of all sizes; 
we have turned them as large as 60x24”, 
and down to 2x16"; there are a good many 
to turn here, as this part of the country is 
full of saw-mills, and they are full of iron 
and paper frictions. If we did not have this 
kind of a tool I do not see what would be- 
come of us; we would stick in the mud on 
paper frictions surely. The tool makes a 
straight and smooth job when it is proper- 
ly used, but it requires a little judgment to 
use it. It can be made of tool steel the 
proper size for the lathe that it is to be used 
in, the cutting end to be drawn down 
quite thin with both edges and point, thin 





Orr DIEs. 
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use 
The temper can 


enough for grinding to a cutting edge ; 
oil stone after grinding. 


be very hard, as the paper wears the edge | 
very fast,so as to make the tool dull, al-| 





though the speed may not be much faster | 


That may | 


than forcast-iron; for internal frictions 
tool can be straight, but for outside 
cutting it must be bent over to about a 
right angle. In turning or cutting taper 
frictions start at small end and go up 
hill. Set tool so there is not too much 
clearance back of cutting point, as it is 
liable to go in deeper than wanted, 
| especially if rest happens to be slack. The 
lathe feed may be applied in most cases. 

In short, itis the same principle as cutting 
rubber; it can be cut with the same tool, but 
as rubber is generally smaller in diameter 
| the tool must be narrow. STEAM FEED. 

Planing Irregular Forms, 
| Editor American Machinist : 
| ‘*A Mechanic,” in your issue of Feb. 18th, 
describes a plan he used for irregular plan- 
ing, so I thought it might be of interest to 
| your readers to see another plan I used for 
| the same purpose, but which can be used to 
| produce a greater variety of forms. Curves 
| that lie in the former, on either the vertical 
| or horizontal planes, would be duplicated 
upon the work, while the former device is 
confined to curves on the vertical plane. 

In the illustration, the work is shown 
mounted upon centers, so that the rod may 
be turned round, and so be able to plane 
both sides with the same setting and true to 
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center. In cutting a down curve, as well 
as an up curve, I found it was necessary to 
balance the weight or pressure of the shoe 
on the former, and so relieve the friction on 
the sliding head in the saddle by extending 
the arm of bracket and hanging a weight at 
B. The bracket C was bolted in the tapped 
holes that held the cap of apron, but where 
there is no cap, may be bolted as shown by 
‘*A Mechanic.” The set-screw D) provides 
for the adjustment of the cut, as will be 
seen by the sketch. y i 


Gate vs. Globe Valves, 
Editor American Machinist : 

While the points on both sides of the 
question as to which way to place a globe 
valve, with or against the pressure, have 
been well taken, the writer’s belief, after 
an experience of over twenty years, is that 
it is best to avoid them altogether and use 
gate or straight-way valves on sizes over 
one inch diameter This applies to both 
steam and water piping. While the first 








cost may be slightly in advance of the best 
globe valves, the increased service of the 
gate makes them much the cheaper in the 
end; as an instance, I would cite the case of 
a 3’ throttling gate valve on an engine that 
has been used at least four times a day for 
over eighteen years without repairs, and i: 
still tight. There is far less danger of in 
jury to seats with them than with globes, 
not only from any foreign matter, but from 
the action of the steam itself. 

The use of gates of larger sizes necessi 
tates the use of a by-pass pipe, but globes of 
same sizes opening against the pressure 
should also be provided with similar pipes, 
so that cannot be used as a point against 
them. In fact, the use of a by-pass pipe 
often prevents serious accidents, a case in 
point coming to my notice only a few weeks 
ago. The engineer in charge of a cable 
road power house, coming in a little late one 
morning, opened an 8’ valve on boiler to 
steam run of engine so suddenly that the 
expansion of the pipe caused an elbow to 
burst, a piece of which struck him, causing 
almost instant death. While this was an 
extreme case, owing to the fact of its being 
an exceptionally cold morning, still it would 
not have happened had there been the 
smaller pipe leading around the valve, the 
valve on which could have been opened to 
warm up the pipe and equalize the pressure. 

It requires far less pressure on hand-wheel 
to seat the valve than on a globe, conse- 
quently there is less strain on the stem, 
which, outside of the fact of increasing the 
life of the valve, also makes it a pleasanter 
valve for the engineer to handle; and it is 
well to keep him good-natured, as a rule. 
All experienced men know that it is not the 
use, but the abuse that valves receive that 
knocks them out so soon, such as 18 
monkey-wrenches hooked on to the rim of 
hand-wheel to open or ‘‘close her down 
tight,” or leaving them just open, causing 
wire-drawing, or ‘‘socking it to her,” if she 
sticks or leaks, instead of repairing up at 
once. The valve manufacturer suffers for 
these performances, and his goods, which, 
with care, would last for years, are con- 
demned by the “‘ hustling” engineer. I have 
always noticed that the two things most 
abused in the shop are the valves and the 
monkey-wrenches, and I guess they always 
will be, talking pleasantly or otherwise seem- 
ing to have no effect on the average user. 

One of the best packings for the stems of 
valves, of sizes say up to two inches, can be 
made of the odds and ends of Jenkins, 
Usudarian or any other similar packing of a 
thickness of ¥;"" or}. In cutting out gas- 
kets from such material there is more or less 
waste, which can best be utilized by cutting 
up into strips varying in width to suit the 
stufling box. These strips can best be cut 
by taking a bradawl and sticking it into a 
board; then stick a knife-blade into the 
board about one-eighth of an inch from the 
awl; take circular piece of the waste pack- 
ing and cut strip on the edge long enough to 
get hold of, then draw the strip through be- 
tween awl and blade, letting circle revolve, 
but holding it down flat on board. This 
packing will last for months on very high 
steam, but gland must be tightened up very 
gradually on the start, owing to its expans- 
ive and also expensive nature. 

‘* GRANGER.” 


To Clean Emery Wheels—Information 
Wanted, 
Editor American Machinist: 

I have a flexible shaft used in cleaning 
zinc dies. 

The emery wheels that I have tried 
become clogged by the metal, and I have 
resorted to the use of a buff wheel, which 
does the work very well, but the emery 
wears off very fast, and that necessitates re 
covering very often. 

Can you inform me of any way that I can 
improve on my present mode of operation ? 
If there is a wheel made that will grind 
zinc, I will be obliged if you will inform me 
where it can be procured, or any suggestions 
from you or any of the readers of the 
AMERICAN MACHINIST will be thankfully 
received. B. 
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A Trolley Cross-over. 

Kditor American Machinist : | 

Inclosed please find blue-print of a device | 
for crossings in overhead traveler which I 
lave just put in operation iu our bridge shop. 

The upper traveler moves longitudinally, | 
aud the lower one transversely, and they are 
for conveying the iron from 
the punches to the riveting hy 
machines. It gives perfect 
satisfaction. 


write to your congressman, and do it right | have their center lines ¢ ¢ andcc parallel 


away. R. D, O. SMITH. 


} 
Boring Eccentric Holes, 


Editor American Machinist : | 
In the issue of March 10 ‘‘A Mechanic” 
contributes a description of a device for bor- 


| with that of the hole in the center, which 
means that all the holes will be parallel each 
| one with the others. 


But now consider the case of the piece A 
which is supposed to be mounted upon a 


lathe face-plate with the spindle out of line 


it is necessary to make S = 9,000 to 14,00 
pounds to have the theory correspond with 
the facts. It is not likely that cast-iron 
cylinders would stand long if exposed to 
any such strains. It appears to be impossi- 
ble, if this formula is correct, to construct a 
cylinder so that the strain on the metal 

would not exceed the press- 


- ure, for if S= p have 
pl pr 
— tél e,. fT sp 27 


we 








It puzzled me for some 
time as to how I was going 
to pass the longitudinal trav- 
elers until this idea of the 
eight-wheeled trolley _ pre- 
sented itself. The distance 
between the centers of the 
wheels is greater than the 
open space, hence the lap. 
The load is never on less than 
three pairs of wheels when 

















crossing over. 





























Its simplicity is its beauty. 

[ read your paper every 
week, and thought this might 
be of some use to you, and 
trust it will be acceptable. 

A. T. NIcHOLs, 

Superintendent the Pittsburgh Bridge Co. | 

{Mr. Nichols’ blue-print and letter tell the 
story. Elaborate devices are in use for ac- 
complishing what this simple device does iu 
a safer, more reliable and altogether better 
manner.— Ep. ] 


The Patent Office, 
Editor American Machinist : 

Your paragraph, ‘‘The Patent Office,” gives 
me pleasure. It is in aline I have endeavored 
to work these many years—I am sorry to say 
without much success—and it seems to me 
a curious thing that men who are interested 
in patents, and in many cases dependent on 
them, are still apathetic in matters relating 
to the patent office, the fountain of whatever 
value patents have. You are in error as to 
the profit to the government from the earn- 
ings of the patent office. The surplus goes to | 
the credit of the patent fund, from which no 
money has ever been appropriated except 
for the use of the patent office. This sum 
is now a large one, and notwithstanding this 
fund has been accumulating at the rate of 
about $100,000 per year and yearly there 
have been urgent calls from the department 
and from the newspaper press that some of 
this money should be spent for improved 
facilities in the patent office; Congress as 
regularly ignores such calls. It would not 
be so if every patentee and owner of patents | 
would write to his congress- 
man. Apathy in Congress is 
solely because of apathy at 
home; calls from the com 
missioner do not affect any 
votes, and do not excite apy 





A TROLLEY 


ing eccentric holes, of which he says that 
with its use ‘‘ we are sure of the holes being 
parallel with each other.” 

I hope I may be pardoned for calling at- 
tention to the fact that this depends upon 
whether or not the lathe spindle is in line 
with the shears, and there are so very many 
lathes that will not bore exactly cylindrical 
holes when using a borivg tool in the ordi- 
nary manner, thus showing that their spin- 








Bortna Eccentric Hoes. 


dles are out of line with their shears, that it 
seems to me it may be useful to call at- 
tention to an error into which those who rely 
upon the plan too implicitly may fall. 

In the sketch I have shown a horizontal 
section of a piece of work A, which is sup- 
posed to be mounted upon the face-plate of 
a lathe, the center line of this lathe being 
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with the shears 30°, as shown. Now the 
hole bored at the center will be conical, as 
shown, and its center line will be parallel, 
not with the shears, but with the spindle of 
the lathe. On the other hand the holes 
bored by the revolving boring bar, which 
travels forward in line with the shears, will, 
of course, have their center lines parallel, 
not with the spindle of the lathe, but with 
the shears, and the result willbe as shown, 
the angle between two 
holes diametrically oppo- 
site each other being twice 
the angle between the 
spindle and shears, or in 
this case 60°. 
T. A. PANDIE. 


Thickness of Cylinders, 
Editor Ma- | 
chinist : 

The formulas for thick | 
cast-iron cylinders, ex- | 
posed to bursting strains, 
given in answer to A. B. (475), 1891, vary | 
very widely from good practice. An 8") 
cylinder 3’ thick should carry safely 2,500 
to 3,000 pounds in regular continuous work 
if three diameters long, and 3,000 to 4,000 
pounds if only about one diameter long. 

A formula that does net take into ac-| 
count the increased strength due to the bot- | 
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we havet =p r. If S=p 


P »r 
+ 2 we have t = E. q It 


does not seem probable that 
reducing the pressure one 
pound would reduce the 
thickness required by one- 
half. 

A good practical rule is to 
make the thickness equal to 
fo of the inner circumfer- 
ence, and ample experience 
has shown that such propor. 
tions will stand for years un- 
der 3,000 to 4,000 pounds 
pressure. Furthermore, 
nothing is to be gained by 
making the thickness more 
than three-eighths of the inner diameter. 
Of course this does not apply to cylinders 
made by some special process, such as 
water cores, etc., but only to such as are 
made by good ordinary foundry methods. 

SUPERANNUATED, 
EE 
Buzz Planer and Jointer. 








We illustrate herewith a newly designed 
machine, intended to dress and take out of 
wind pieces of lumber up to 24’. As the 
cut shows, the machine consists essentially 
of a hollow frame cast in one piece, upon 
which are mounted two tables which are ad- 
justable vertically and independently by 
means of the hand-wheels seen at either end 
of the machine, these tables being supported 
upon the usual inclines as shown, these in- 
clines being so arranged as to keep the 
throat always as smallas possible. Either 
table can be moved entirely away from the 
head for convenience in setting or whetting 
the knives. Tables are extra long—over 6 
feet out to out. 

The boxes for the head are supported 
upon the center of the main frame, at which 
point it is ribbed and braced especially for 
their reception to make the support as rigid 
as possible. The head is of steel, with 
ample bearings which are self-oiling and 
babbitted. The head is tested by the makers 

at 6,000 revolutions 
minute. 

The fence is designed with 
a view to convenience 


per 


and 


ee simplicity, can be set to any 


desired bevel on any part of 
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attention. 
The patent office building 
was erected with money paid 








by patentees in excess of the 

business done for 
The Secretary of the 
Interior took possession, and 
for many years his whole 
department was housed 
there. The Agricultural 
Department, in which some 
millions of farmers felt an 
interest because it sent them 
yearly installments of poor 
seeds and big reports, and 
because members of Congress 
were remembered in the dis- 
tribution of flowers and hot- 
house grapes, had no trouble 
in being set on its own bot- 
tom, notwithstanding its 
Quaker commissioner thought 
the importation of a hydraul- 
ic ram would result in a new 
breed of sheep. Later, its head has been 
made a cabinet officer. The usefulness of 
this department to the people may be 
weighed in ounces, while that of the patent 
office would be indicated in tons. If pat 
entees would be equally aggressive, some- 
thing would come of it. In the meanwhile 


cost of 
them. 


Buzz PLANER 


represented by the line ( ©. In this case the 
spindle is supposed to be in line with the 
shears, and the hole in the center of A, be- 
ing bored with the too] in the ordinary way, 
will be cylindrical; 7. ¢., the same diameter 


from end to end. The holes bored near the 





the table, or can be quickly 
removed when not wanted. 


# : eee 
For rabbeting, jointing, 
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tom of the cylinder, and the metal above 
the packing, in short cylinders, ignores a 
very importantelement, Above three diam- 
eters long cylinders will rupture midway of 
the length before the resistance of the ends 
comes into play. Taking cases actually in 


edge by the device under discussion will | use, and applying the formula for thickness, 


smoothing, chamfering and 
other operations in cabinet, 
chair, coffin and frame fac- 
tories, pattern shops, planing 
mills, etc., the machine will 
be found useful. It is built 
by the Egan Co., Cincinnati, 
Ohio. 

A new car ventilator has 
been devised by W.S8. Rogers, 
and it was tested on the Dela- 
ware & Hudson road, keeping 
the air of a smoking car clear. 
We wonder if there were any 
cigarettes in that car ? If not 
then the crucial test is yet to 
come. 

en a 

The Practical Mechanic, of 

Worcester, has been discon- 

tinued, and will be merged into the Worcester 
Commercial and Board of Trade Bulletin. 





ape 

It is said that a petrified bam has been 
found in Indiana, and it is believed this will 
be of special interest to the keepers of rail- 
road restaurants, 
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Change of Location. 


On May ist, the AMERICAN MACHINIST 
offices will be moved about two blocks west 
from their present location to the new Mail 
and Express building, which fronts on Broad- 
way, at No. 203, and on Fulton street, num- 
bers 164-8. We shall then have increased 
room and better conveniences and facilities 
for carrying on our work. 

iain ilies caacinieatsios 
Taxation of Manufactures. 


Maryland manufacturers are likely to be 
very much interested in a law just passed 
there, which is intended to make personal 
property pay a larger share of taxes than 
heretofore. This law is so framed that the 
president of an incorporated manufacturing 
company, for instance, will have to make 
asworn statement of all his personal property, 
including money, stocks, bonds and securi- 
ties of every kind representing investment, 
including also mortgage bonds of incor- 
porated companies. In addition to this he 
must make a statement for the company 
which he represents, which statement must 
include all its possessions. The president 
personally must pay taxes upon the shares 
of stock he holds, and upon the mortgage 
bonds of the company held by him, if any. 

Practically the same property is then taxed 
over again in the form of a tax which is 
levied upon the property of the company, 
for this property is, of course, that which 
has been purchased by the proceeds of its 
stock shares or mortgage bonds; and in addi- 
tion to this the company is again taxed upon 
its income, which makes three taxes upon 
the same property, and these taxes must all 
be represented in the cost of the goods pro- 
duced, This it would be thought would be 
sufficient to cause Baltimore to greatly de- 
cline as a manufacturing city and, of course, 
its ultimate effect would be to discourage man- 
ufaeturing and all other kinds of effort cal- 
culated to build up cities and other com 
munities. 

The fact is, however, that no suchlaw can 
be enforced. Those who are unscrupulous 
will evade it on principle, or rather for the 
lack of it, which they can easily do as a 
general thing, while those who have consci- 
entious scruples will be obliged to suppress 
them and follow the example of the others 
in pure self-defense, the main effect of such 
a law being to lower moral tone—in short, to 
increase lying and perjury. 

There may be here and there in the State 
a which can 
stand such a burden of taxation, but they 


manufacturing corporation 


are very rare, asany one may know whois at 
all acquainted with manufacturing business 
and such an idiotic law 
as this, strictly enforced, would result simply 
in driving out of the State every legitiniate 
manufacturing enterprise in it, especially 
those that happened to be incorporated. It 
is to be hoped that the day may come when 


as now carried on ; 


there will not be quite so many legislators 
who believe that the othérwise impossible 
feat of lifting one’s self over the fence by 
the boot-straps can be accomplished through 
taxation. 


<> 


Mr. Morgan’s Gift to the Trade Schools. 


The recent gift of a half million dollars 
by J. Pierpont Morgan as an endowment for 
New York Trade Schools shows not only a 
commendable determination on the part of 
the donor to do good with some of his great 
wealth, but it shows as well faith in the 
means employed. The utility of trade 
schools is yet on trial in this country, and, as 
might be expected, opinions differ in regard 
to them, They are looked upon and judged 
by three classes: First, those who are op- 
posed to them because of a belief that they 
will permanently reduce wages in the trades 
that it is proposed to teach in such schools; 
second, those who have no hesitancy in say- 
ing that by their aid the power of trades 
unions may be broken, and, third, those 
who feel no particular enthusiasm or inter- 
est one way or the other, but are neverthe- 
less watching the course of such schools as 
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more or less stir is being made. 
ment of this last class is likely to be the best, 
because practically unprejudiced. 
Regarding the opinions of the class first 
named, it is hardly possible for these schools 
to have any perceptible effect in reducing 
wages fora long time to come. The num- 
ber graduated will be too small for this; be- 
sides, before these graduates can compete 
with skilled workmen in the trades they 
must spend considerable time in actual 
work pertaining to these trades. Further- 
more, the young men who have spent con- 


schools, and have passed through a further 
period of learning in the outside world of 


on their services than those who come by 
their knowledge in other ways. 


through the competition of trade school 
graduates, before that can be hoped for, if 
ever, there may be such changes that work- 


necessary, or not suited to the times. 


that men who learned the rudiments of their 
trades at schools will not combine to keep 
up wages, or for other purposes. 

As before said, trade schools are yet in a 
probationary state. Such gifts as this of 
Mr. Morgan, for which he deserves great 
credit, will help in solving the question of 
the measure of their usefulness. 

—-_ 
A Useless Opposition. 





Some time since we referred to the em- 
ployment of canceling machines in post- 
offices as one of the coming employments 
for machinery in place of hand labor. Such 
machines have been put in now in the large 
offices, and soon a hundred of them will be 
in use. They are capable of canceling 
about 30,000 letters per hour, and a still 
greater number of postal cards. 

We suppose there will be those who will 
honestly regret to see these machines em- 
ployed for this purpose, believing that their 
effect will be injurious, by reason of their 
throwing men out of work. But is cancel- 
ing letters work that sentient human be- 
jngs ought to be satisfied to do? And will 
not the relief from all such work eventually 
be well for the human race? Our answer to 
these questions would be an affirmative one. 
Others’ answers might be negative, but there 
can certainly be no difference of opinion re- 
garding the superiority of the work done by 
the machines, The date of the stamping can 
be read, which is more than can be said for 
much of the hand stamping. 

In connection with this it seems appropri 
ate to say that organized labor seems to have 
taken a’position in regard to the employment 
of steam printing presses for the printing of 
bank notes in Washington, which it will 
sooner or later have toe abandon, and which, 
when abandoned, will.almost inevitably leave 


the contention had never been made. 


ress. 


presses was that they did not print the bills 
so well; but tests showed that the steam- 


those printed by hand, and no one doubts that 
the opposition came from the fact that less 
men were required to do the work when the 


reason is to be sufficient for the abandon- 
ment of machinery in favor of hand-work we 
may as well abandon steam presses for all 
kinds of printing and print everything by 
hand presses, as Franklin did. No machinist 
who prefers to use the slide rest rather than 
hand tools can consistently oppose the use 
of any labor-saving device whatever. 


But another circumstance to be noted in 
this connection is, that not all the opposition 
to new and improved ways of doing things 
comes from those who fear they may be 
thrown out of werk by them. 

A member of the Philadelphia city council 





they would watch anything about which 


The judg- 


siderable time and some money at trade} 


regular work, are not likely to set less value | 


As to those who hope to break or seri- | 
ously cripple the power of trades unions | 


ingmen. will abandon these unions as not} 
If 
this is not so, there is little reason to believe | 


its supporters in a worse predicament than if | 
This | 
is true because it is always a mistake to op- | 
pose that which obviously tends toward prog- | from every-day experience, and the whole is 
It is true that the reason given for| given in the simplest language that will 
the opposition to the employment of steam|serve to make plain the object of the 


steam presses were employed, and if such a} 


—a city which prides itself upon its machine 
shops and its mechanical productions genera] 
ly—hasintroduced an ordinance the object of 
which is to restrict the use of bicycles upor 
the streets of that town. He declares that 
the use of these machines on the streets of 
| that city isa nuisance ; and this is nothing 
/more than an unreasonable opposition to 
‘new ways of doing things, to doing things 
by machinery that have previously been 
| done by unaided muscles. 

———~ae 

Block Signals. 


| 
| 
} 
| 
| 
} 
| 





| 


A lady who was a passenger, frightfully 
injured in the Hastings collision, on the New 
York Central road, has sued that company 
for $250,000, she having lost, as a result of the 
accident, both eyes, both hands and both 
ears, besides being otherwise severely in- 
jured by burning. The cash which will in 
| all probability be required to settle this suit, 
together with the others which will be 
brought, would go very far towards paying 
for a complete system of interlocking block 
signals and switches, and such a system is 
now being put in on the road as fast as pos 
sible, the doubt regarding the existence of a 
practical system formerly entertained by 
the Central officials having in some way 
suddenly been dissipated. By the way, we 
often wonder what those editors now find to 
say regarding the matter, who, immediately 
after the accident, appeared to think it their 
duty to defend the road, and chose to do so 
by maintaining that the officials of the road 
knew best what it required to make it safe, 
and that block signals could not be applied to 
it, or, if applied, would only increase the 
danger of collisions? Will they be consistent, 
and declare that the road is more dangerous 
afterthe signals have been completed than 
before? They cannot claim that a new or 
better system has been devised especially to 
fit this case, for the systems to be used are 
such as have been in regular use on other 
roads. 

Meantime the Pennsylvania Company is 
making a prominent feature in all its adver- 
tisements, the fact that its road is thorough- 
ly protected by block signals, and such ad- 
vertising will inevitably have its effect; the 
time is coming when all roads that wish to 
do much passenger business must be able to 
so advertise. 


a me 
Literary Notes. 


PRACTICAL CARRIAGE BUILDING: Comprising 
Numerous Short Practicat Articles upon Carriage 
and Wagon Woodwork; Plans for Factories; 
Shop and Bench Tools; Convenient Appliances 
for Repair Work; Methods of Working; Pecu- 
liarities of Bent Timber; Construction of Carriage 
Parts; Repairing Wheels; Forms of Tenons and 
Mortises, together with a variety of useful hints 
and suggestions to Wood-workers. Compiled by 
M. T. Richardson, editor of the * Blacksmith and 
Wheelwright,” **Practical Blacksmithing,’* **Prac- 
tical Horseshoeing,”’ ete. 


In this little book of pages will be 
found valuable information of a thoroughly 
practical character, useful to carriage and 
wagon makers and blacksmiths. The con- 
tents of the book is a compilation of the 
methods of construction as expressed by 
workmen who have gained their knowledge 
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fetal and this, in connection with the 
many fine illustrations, places the different 


printed bills were indistinguishable from | subjects before the reader in a very clear 


light. 

Hints in regard to the kind of materials 
used are given, and the plans for a carriage 
shop are described; tools, floor, bench and 
wood-working appliances necessary for a 
successful shop receive their share of atten- 
tion. A chapter is devoted to the descrip- 
tion of methods of making wheels, and also 
gives useful and practical hints on repair- 
ing them. The last chapter treats on the 
forms of mortises and laps, carriage parts, 
swept front beds, shortening of bent beds, 
flaring seat corners, how to make a wooden 
axle, putting in axles and getting a plumb 
spoke, putting in wooden axletrees, and 
making a wagon run well. 

This book is a valuable one for the young 
mechanic, and also for the older ones who 
have not had the opportunity to see how 
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It is finely printed, 
It is 
Pub- 


thers do the work. 

filly illustrated, and bound in cloth. 
blished by M. T. Richardson Co., 
hers, New York. Price, $1. 


iy BAND SAWS BREAK. Sixteen reasons 
nd how to avoid them. Being instructions to 

fiers on the care of large band saw blades used 
the cutting of lumber. By Joshua Oidham. 


The author has been engaged for nearly 
twenty-five years in the manufacture of saws 
in New York City, and his experience has 
enabled him to bring out a book containing 
ctical information which probably cannot 
found elsewhere. The reasons for the 
breaking of saws ate analyzed. The styles 
of hammers to use are illustrated, and in- 
structions on hammering are given. The 
methods to be employed for removing im- 
proper and unequal tensions are explained. 
Tne remarks on the form of pulley as re- 

ed to tension; space of teeth ; width of 

1d saws; and hintson brazing, convey in- 
formation which should be possessed by all 
who are using band saws, and those who are 
interested in this class of machinery. The 
concluding portion of the book gives a short 
history on the manufacture and use of saws. 
The book contains 90 pages, is printed in 
bold type and bound in cloth. It is pub- 
lished by M. T. Richardson Co., New York. 
Price, $1. 


Questions m pm interest relating to nibs a dis: 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request tc 
that effect. If questions are enclosed with a business 


communication, they should be written on a separate 
sheet. 
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(158) R. C., Marlborough, Conn., writes 
Please inform me if there is a book pub- 
lished treating on blow-pipe brazing. A.— 
We do not know of a book which treats 
on this subject alone. 


(159) H. A. R., Philadelphia, Pa., writes: 
Please inform me how to lay out a pair of 
cone pulleys so as to have uniform changes 
of speed and equal tension of belt on all 
steps. A.—See our issue of December 1, 
page 2, 1888. 


(160) A. S., Marseilles, Ill., writes: Please 
inform me what size of wire rope would be 
equivalent to a two-inch hemp rope. A.— 
A wire rope one inch in circumference will 
be equivalent to a hemp rope two inches in 
circumference. The breaking load of each 
is about 2,240 pounds. 


(161) J. S. R., Belmont, N. Y., writes: 
Please give rules for finding the diameter of 
a coil, diameter of wire, of a close coiled 
steel spring, the load, length of spring and 
distance of extension being given. The 
springs are such as are used on shaft gov- 
ernors for automatic engines. A.—See 
inswer to Question 486, November 5, 1891. 


(162) J. D. Y., Boston, Mass., writes: Two 
hafts, each having a 15-inch pulley, are 
connected by belt. Can more power be 
transmitted by increasing the diameters of 
pulleys?—the width and tension of belt 
and speed of shafts to remain the same in 
each case. .A.—Yes; for the simple reason 
that by increasing the diameter of the pul- 
leys the speed of belt will also be increased. 


(163) J. W. R., Philadelphia, Pa., writes: 
Please give me through your columns the 
simplest way of getting the number of revo- 
lutions of a machine without using the in- 
licator. A.—We see no other way than to 
mark one of the revolving parts of the ma- 
hine and counting the number of revolu- 
tions during any given time. In this man- 
ner you can count up to 300 revolutions per 
minute. If the machine runs faster than 
this you will have to use a counter or speed 
indicator, 


(164) W. E. J., Birmingham, Ala., asks: 
What is the horse-power of an engine with 
cylinder 3 inches in diameter and 34 inches 
stroke ? What would be the dimensions of 
a boiler necessary to supply steam for the 
ibove emgine ? A.—With a boiler pressure 
of 80 pounds, and the engine running ata 
speed of 300 revolutions per minute, it will 
develop 14 indicated horse-power. If the 
engine is te be used for manufacturing pur- 
poses, we should adopt a twe-horse vertical 
boiler, such as is illustrated, and whose di- 
mensions are given in our issue of March 
27, 1890 


eral occasions it has been 


a pump to make; the bottom of its air cham- 


air chamber so 


ing the boiler. 


should net be less than 75 per cent. of the 
area of thedelivery pipe. If the design of the 


am a machinist, and would like to obtain a 
situation in one of the navy yards at Brook- 


any influence or pull? 





Milan, Italy, writes : On sev- 
mentioned that 
caustic soda is very efficient for preventing 


scale in boilers. I should feel greatly obliged 


(165) G. S 


analyzed, which may,show that other chem- 
ical agents will answer your purpose bet- 
ter. 


(166) R. M., Bologne, Italy, writes: I have 
ber over the delivery valve is cast solid, and 
limits the lift of the valve. Several holes 
will have to be drilled in the bottom of the 
as to form a communication 
between it and the valve chamber. I desire 
to know the size of holes and the number 
required. The pump is to be used for feed- 
A.—The holes may be from 
8 to 4 inch diameter; their aggregate area 


pump will permit we should prefer to have 
these areas equal to each other. 


(167) E. S., Newburgh, N. Y., writes: | 


lyn or Washington. Is it necessary to have 
Kindly inform me 
through your columns what you think of it. 
A.—Mechanics are now appointed in the 
navy yards on their merit. Ofcourse, those 
having influential friends will have an ad- 
vantage over others who have none, in ob- 
taining positions, either in private establish- 
ments or navy yards; but a political pull 
will not be of as great an aid as it used to 
be, if any. The Washington navy yard is 
now converted into an ordnance yard; en 
gines or ships are not built there. 


(168) E. C.8., Chicago, Ill., writes: Please 
give me the price of the book on Indicator 
Practice, by F. F. Hemenway, and where to 
procure it. Also price of articles on ‘‘ Mod- 
ern Locomotive Construction,” by J. G. A. 
Meyer. A.—The price of *‘ Indicator Prac- 
tice, by F. F. Hemenway, is $2.00; it is pub- 
lished by John Wiley & Sons, 53 East Tenth 
street, New York. The articles on ‘‘Modern 
Locomotive Construction,” 106 in number, 
can be sent from this office to any address for 
$5.30, or single copies at 5 cents each, post- 
paid. These will also be published at an 
early date in book form by John Wiley & 
Sons. All the other books and their prices 
to which you refer can be obtained from the 
dealer mentioned in your letter; write to him 
for a catalogue. We do not know whether 
you can buy these books in Chicago or not. 


(169) J. L., Newark, N. J., asks: What 
would be the best dimensions for a small 
boat to carry 20 to 22 persons, the water be- 
ing shallow in some parts of the river, vary- 
ing in depth from 2 to 30 feet ? Would twin 
paddle wheels on rear end of boat, connect- 
ed to engine by bevel gears and shaft, work 
successfully ? Could such a boat run seven 
milesan hour? What would be the horse- 
power of the engine, boiler, and size of 


wheels required for such a boat? A.— 
Length of boat, 28 feet; breadth, 5 feet; 


depth, 24 feet; engine and boiler, about 4 
horse power; diameter of cylinder, 34 inch- 
es; stroke, 4 inches; number of revolutions, 
400. We do not favor the use of paddle 
wheels and gears in thiscase. We should 
use One screw propeller 20 inches diameter, 
36 inches pitch. With this boat you can 
make the desired speed. 2. Would a man 
have to obtain a government license to run 
such a boat? A.—Yes. 


(170) S. A. H., Lehigh, Ind., writes: Please 
give rule for finding the diameter of a cir- 
cle whose tangent A B, which is 12 feet, 
and the line A (, which is one inch long, 
being given. A.—Divide the square of A B 
by the length A C’,; to this quotient add the 


D 


’- the sum will be the diameter 
Thus, the length of A B being 
144 Xx 144 + 1—20,737 


length of A ¢ 
of the circle. 


144 inches, we have 





inches for the diameter of the circle. The fore- 


going rule is based on the following princi- 
ples; Perpendicular to A B draw the diam- 
eter B D, and through C draw C r} perpen 
dicularto BD, thenBE=AC;CE=A 


for information in regard to it. Does it| B; and B C D will be a geet tri- 
damage or corrode the boiler plates? if not|angle. In geometry it is proved that BE: 
what should be the quantity used? A.—No|CH:: CH: DE; from which we get, 
damage will result if it is used with care.}C EH X CE _ pnp. aaa, : : 
The usual quantity varies from 4 pound to BE = DE; adding to this result 
2 pounds per day, according to the quali-| the length of B E we obtain the diameter. 
ty and quantity of the water evaporated. ¥ ey , : 

We should advise you to have the water], (171) J. M. H., Cincinnati, O., writes: I 


have a kettle to melt lead in. It had to be 
made in two parts. The central part or 
plug has a pump fitted into it, and the plug 
wears out very fast. There is a space of 
about } inch between the plug and kettle 
which [ would like to fill with some cement 
that will bake hard and keep the kettle 
from leaking. The castings are not planed, 
but are left in the same condition as found 
in the foundry. I tried white lead, but it 
burns up. Somebody told me to try sal- 
ammoniac, white lead and steel filings which 
would rust the castings together, but I 
made a poor success of it, and gave it up 
for a bad job. Do you know of some other 


receipt? A.—We should use litharge and 
red lead, equal parts, mixed thoroughly 
and made into paste with concentrated 


glycerine to the consistency of soft putty. 
This cement takes some little time to dry, 
but turns almost as hard as stone, and is 
fire and water proof. 


(172) G. G,, Allegheny, Pa., writes: In- 
closed you will find a rough sketch of the 
steam valve for a Worthington steam pump, 
in regard to which there is an argument. 
A. chims that the two extra ports in cylin- 
der are for the purpose of balancing the- 
valve; B. says they are not fer that pur. 
pose. We have concluded to leave the de 
cision to you. Please answer the following 
questions. 1. Is the valve balanced by the 
extra ports, or isit not? A.—Itis not. 2. 
Does the valve run any easier than one 
which just covers the inside ports? A.— 
No. Please explain fully the use of the 
extra ports. .4.—You will notice that near 
the end of the stroke the piston covers the 
inner port, thereby terminating the exhaust; 
at this point the outer port is covered by 
the valve, so that the steam which remains 
in the cylinder is entrapped and forming a 
cushion. In short, the purpose of the two 
ports at each end is to obtain a cushion ; 
without this the piston would strike the 
cylinder head 


(173) C. A. J., Chattanooga, Tenn. Rete 
A grindstone 5 feet diameter, 2 feet wide, i 
running at a speed of 175 revolutions oe 
minute under a pressure of 2,016 pounds, 
equally distributed on the surface. What 
will be the horse-power required to drive it? 
A.—Its circumference is 15.7 feet, and its 
surface velocity will be 15.7 * 175 = 2,747.5 
feet per minute. The coefticient of friction 
will depend on the kind of stone; assuming 
this coefficient to be .25, then the resistance 
to be overcome will be 2,016 x .25 = 504 
pounds. The horse-power required. to drive 
the stone is found by multiplying the sur- 
face velocity by the resistance, which gives 
the total amount of work performed, and 
dividing this by 33,000 gives the horse-power 
2,747.5 & 504 

33,000 
41.9 horse power. If the coefficient of fric- 
tion is greater than that which we have 
adopted, the horse-power will be increased 
correspondingly. 


(174) G. H. L., Toms River, N. J., writes: 
Kindly inform me through your columns 
what you think of a marine boiler construct- 
ed of common steam pipe? I want to build 
one about 2 feet diameter, 3 feet high and 8 
feet long, and something on the style of the 
inclosed sketch. About what pressure do 
you think it would stand, and what size of 
pipe had I better use? Do you think it 
will be about the right size for a 4x4 inch 
engine’? I want it torun a boat whose length 
is 24 feet, 7 feet beam; I intend to use a 24- 
inch propeller. A.—A good water-tube 
boiler should stand a pressure of 800 pounds. 
We should use 1-inch pipes. The boiler 
should have about 60 square feet of heating 
surface. We cannot express an opinion on 
the boiler you intend to build, because you 
did not inclose the sketch to which you re- 
fer. There are many water-tube boilers now 
in use giving excellent satisfaction. It 
seems to us that you can buy one cheaper 
than you can make it, and in so doing you 
will not run the risk of infringing on “other 
makers’ patents. 


(175) J. B. H., Clarksburg, W. Va., 
writes: Do you think it is advisable to run 
a 14x20-inch engine with a shaft governor 
operating a single valve? We have built 
engines of this size, but have never used a 
shaft governor on them, fearing that the 
compression would be too high. Is this 
correct? A.—There are many engines made 
with a shaft governor operating a single 
valve, and have given excellent satisfaction. 
You will find a number of this class of en- 
gines illustrated in our pages. It is true 
that the compression under some circum- 
stances will be high, but if the engine has a 


required. Hence we have 








suitable amount of clearance, and the valve 
is actuated by a cerrectly designed governor, 
the compression should not rise to any hurt- 
ful extent. Valves in this class of engines 
should also be balanced, not simply for 
avoiding the loss due to friction, but so as to 
admit the use of a large valve and a large 
travel, giving ample port opening both for 
admission and release of steam, and enable 
the governor to handle it. 2. We wish to 
get an indicator; kindly tell us which is the 
best. .A.—We would be doing an injustice 
to some makers of indicators by recommend- 
ing a particular kind. You must make 
your own selection. There are several good 
ones. 

















Transvent Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later_than 
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Gear Seok, eatin: see page twenty. 

Shafting Straighteners. J. H.Wells, Tampa, Fla. 

Ideal Drawing Stands. M. C. Hammett, Troy,N.Y. 

Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct,. 

A. D. Pentz, Consulting. Tools. Elizabeth, N. J 

See Gage advertisement below. 

‘*Bradley’s Power Hammers, the best in the 
world.” 20 sizes. Bradley & Co., Syracuse, N. Y. 

tage Tool Co.'s Self Setting Plane does more and 
better work in less time. Ontrial. Vineland, N. J. 

Drop Presses, Punches and Shears. Williams 
White & @o., Moline, Ill., manufacturers. 

For Foundrymen’s Metallic Pattern Letters and 
Figures, send to Knight & Son, Seneca Falls, N. Y. 

Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St., New York. 

Davis Key-Seating Machines kept in ~ k by 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 


Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt,38 Cortlandt St.,N.Y,. 


S. A. Smith’, 238. Canal St., Chicago, Il., is agent 
for Holbrook’s new loaded rawhide mallets. 


‘Boiler Tests by Barrus.” 


Get sample pages 
from Gowing & Co., 


Mason Building, Boston, Mass. 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus 
air pumps, acid blowers, filter press pumps, etc. 


For the Latest Improved Diamond 
Drill, address the M. C. Bullock Mfg. Co., 
son St., Chicago, Il. 


W. Card & Co., Mansfield, Mass., are putting 
on the market a new line of stocks and dies, with 
their patent adjustable dies and guide S.A. Smith, 
23S. Canal Street, Chicago, Ill., western agent. 


25'’ ‘Only Drill Press built on 

82’/ ‘Ko-rekt’ principles, 

Even if they come from Jersey.”’ 
Gould & Eberhardt, New Ark, N. J 


Complete treatise on Screws and Screw-making 
with clear and concise explanation of the methods; 
95 illustrations. Price, $1.25 postpaid. E. & F.N 
Spon, 12 Cortlandt St., N. Y. 


Prospecting 
138 Jack 


Patent Soliciting of High Class. 
D. Walter Brown, Counsel in Patent Cases. 
31 Nassau street, New York. 
Send for Brief History of Patent Legislation. 


We will pay 25 cents each for copies of the AmMERI- 
CAN MACHINIST Of December 25, 1886 issue; must 
be unsoiled, and in good condition. AMERICAN 
MACHINIST PUBLISHING ComPANY, 96 Fulton Street, 
New York. 


De Lamater Screw Propeller Wheel, made only by 
The Samuel L. Moore & Sons Co., Elizabethport, N. 
J., who have purchased from C, H. De Lamater & 
Co., New York, all their patterns, books of record 
gauges, ete. Location and equipment well adapted 
for Heavy Steamship Repairs. 


‘*Binders’’ for the AMERICAN MACHINIST. Two 
styles—the “ Common Sense,” as heretofore sold by 
us, and mailed to a address at $1.00 each, and the 
“New Handy,” mailed at 50c. each. The former 
bas stiff board covers, while the latter has flexible 
covers with full page opening flat. Either wiil hold 
the entire 52 issues of any volume. American Ma 
chinist Publishing Co., 96 Fulton St., New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu 
lations from the diagram, also the principles of 
economy in operating steam engines and current 


practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York. 
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Inaccurate Gauges—High Class Machine 
Work. 
By W. H. Boorn. 

For the ordinary run of work a set of 
gauges accurate to 0002’ can scarcely be 
condemned as unfit tools by which to work. 
If it could be secured that the gauges of 
different workshops agreed within this 
quantity it would be possible to feel easier 
than one can sometimes do when assembling 
details. Only recently I had occasion to 
have made at two places—a couple of hun- 
dred miles apart—a shaft and wheel. 
What I ordered was a shaft turned to 2” 
diameter from one man, and from the other 
a wheel bored so as to be a good sliding fit 
on a 2” shaft, explaining that the wheel 
would slide on a feather key. When I re 
ceived the shaft I found it as much in ex- 
cess of 2'' as the bore of the wheel should 
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have been, and anticipated trouble and a 
non-fit, but the wheel arrived with a bore 
so much in excess of 2” that it was barely 
as tight a fit as it should have been, in spite 
of the excess of shaft diameter. 

Fortunately, both errors were in the same 
direction—a mere chance this, and the errors 
in both articles were far in excess of what 
they would have been had even cheap 
gauges been worked to by both shops. 
Now for the class of work—a gear for driv- 
ing a pump—it is reasonable to suppose that 
had each article been made at the respective 
shops to fit closely, but not tightly, upon or 
in a fair plug and ring gauge, even if these 
had each an error in the direction of tight- 
ness Of xgy5', the articles when finished 
would have been at most a very close fit, 
which have been made easy enough by re- 
volving the wheel upon the oiled shaft; and 
herein lies the beauty of even cheap gauges 
correct to x55 aS compared with ordinary 
work. Had my details been thus made, I 
should have been satisfied; but now I am 
not satisfied, as the present diameter of the 
shaft implies that a gauge ought to be 
made to it, and put away where it will (not) 
be found when a new wheel is wanted, or 
the shaft will need to be measured when 
such time arrives. Likely enough it will be 
greasy and dirty, and being so near 2” will 
be called so, and the new wheel—perhaps 
bored by a man who bores within ,,59''— 
will be too small, and there will be a filing 
job to be done where no file is. This sort of 
thing annoys one. 

Probably not a large proportion of the 
readers of the AMERICAN MACHINIST really 
know from their daily experienee what ac 
curate work means; and, indeed, in a me- 
chanical sense the term has no fixed mean- 
ing either for machinists at large or for any 
definite period of time. 

In the early Boulton and Watt daysit is 
recorded that Boulton wrote a cheerful let- 
ter on being successful in constructing a 
cylinder boring machine so accurate that a 
half crown (size of 50c.) could not be got 
between the cylinder and piston anywhere. 

More recently, and it is to be feared too 
often at present, a sixteenth of an inch 
would represent accuracy in the coincidence 
of the punched rivet holes of a boiler, and 
at the present day the accuracy necessary to 
be observed in building a locomotive does 
not compare with the accuracy of the parts 
of a sewing machine, a gun-stock or a watch. 
It is purely a relative term, and is inter- 
preted by every man according to the class 
of work on which he may be engaged, and 
resembles the oft-quoted standard, ‘‘ as big 
as a piece of chalk.” We understand well 
enough what this is, but in the chalk pit the 
quarrymen. 

To-day I dropped into the office of an 
American engineer in London, who is not 
unknown in the office of the AMERICAN Ma 
CHINIST, and the conversation turned upon 
good machine work. The American had 
been brought up in one cf the best Ameri- 
can works, building articles in quantity on 
the most complete interchangeable system, 
and he showed me certain portions of a ma 
chine, first as forgings, then as they came 
from the machine, and finally finished. 
Nothing could have been better in any way 
either in the neatness and nicety of the 
forgings and freedom from excess of stock; 
and the machining was simply perfect, and 
it was clear that the tools employed must 
have been maintained in a high degree of 
excellence. He then informed me that these 
various articles were made in Germany, and 
not only so, but that the tools by which 
they were made were also made in Germany. 

It is very much the custom here, just as 
it is in America, to decry anything of foreign 
make as utterly inferior to what we highly 
superior Anglos can produce, and yet here 
in London an American, of all others, who 
knows what the best American practice is, 
and will tell you this of Brown & Sharpe 
and that of Pratt & Whitney, and knows 
the strong or weak points of the two shops, 
shows me work done in Germany by Ger. 
mans with German tools, which I cannot 
fail to see is simply superb, and which the 
American tells me is better than anything 





produced in America, and that the German 
tools are not equaled by anything either in 
America or England. I am promised to see 
some of the German tools before long. 

As my friend says, if you want good work 
you have got to pay for it, and accuracy 
cannot be had in cheap tools—not the accu 
racy of the finest sense. 

Though I had been previously aware that 
there were firms on the Continent which 
turned out the very best of engine work, I 
had not been previously brought into con- 
tact with such specially high class work as 
was to day shown me, nor do I regret seeing 
it. If Germany is going to turn to making 
high class machinery there will be a ten- 
dency toward an improvement all round, 
and the desperately inferior German rub 
bish—for this term does still describe very 
much stuff sent forth by the Fatherland 
and stamped as English—will perhaps di- 
minish. 

Then, again, we shall have some of this 
German machinery in England—an advan- 
tage which America loses. We shall get 
it here, and our tool makers will have an 
added incentive. 

As my American friend spoke of things as 
he found them, I asked him his opinion as 
to the relative qualities of English and 
American fine gauges, micrometers, etc. He 
said that as regards accuracy there was 
nothing superior to English made articles, 
but he objected to their style and pattern as 
being too heavy. This, no doubt, is a very 
fair criticism—things are often made too 
heavy here, which, perhaps, accounts for 
the excellence of English heavy tools where 
the anvil principle is required, and gets it 














ing gas, but what we have to suggest is 
some device which will show at a glance 
whether or not a car closet is occupied. It 
would seem as though passengers ought to 
be spared from parading the full length of a 
car while in motion, to try a closet door, be- 
fore they can know whether it isoccupied or 
not; and to find it occupied, and to have to 
parade back again is, to say the least, rather 
embarrassing for most people. 

we 

Wedge Coupling. 





The illustrations show a very simple and 
effective shaft coupling, in which wedges 
are used for securely fastening the coup- 
ling to the shafts. The outer form of the 
coupling is similar to that of a pulley; the 
four arms and the hub are arranged so 
that one-half the length of the hub surrounds 
nearly one-half the cireumference of the 
shaft, and the remaining length of the hub 
surrounds the opposite side of the shaft, as 
shown in Fig. 1. Opposite the bearing sur- 
faces of the hub, wedges of the form shown 
in Fig. 2 are driven between the shaft and 
the rimof the coupliog, the rim having in- 
clined surfaces against which the wedges 
bear; by these means the coupling is se- 
curely fastened to the shafts. For an extra 
safeguard, studs through the wedges are 
employed which prevent them from be 
coming loose. 

It will be readily seen that, since the 
wedges are at the opposite sides of the shaft, 
and at opposite ends of the coupling, no 
special tools are required for attaching or 
removing the coupling; all that is needed to 
attach it is a hammer for driving the 





WEDGE COUPLING. 


perhaps better than where lightness is too | 


much sought after. More might be said 
here, but I must refrain from using the 
columns of the AMERICAN Macurinist for 
advertising, and so do not give names, or 
perhaps I could have made what I have had 
to say of much more interest. In the mean- 
time, Connecticut should keep an eye on 
Germany, which is certainly not standing 
still on the question of high class tools. 

On this side the water people are not 
really frightened by foreign competition, 
and everything comes in free that is worth 
having, and we use just what we please 
without fear or favor. English too] steel, 
American hack saws or chucks, springs 
from Sweden, drop forgings from Germany 
and France all turn out work for 
which I am responsible. 

—_- 

A bill is now before the Legislature at Al 
bany, the provisions of which call for the 
filling in of the Albany basin. This basin is 
a part of the Erie Canal, and its filling in is 
justly looked upon as a blow at the canal in 
favor of the railroads. It should never be- 
come alaw. The canals of New York State 
should be preserved to the people. They 
form a safeguard against extortion that 
should not be surrendered. 
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go to 





The existence of a new danger in railroad 
traveling was shown by an accident which 
occured a short time ago, on the Erie road. 
Gas from one of the reservoirs is supposed to 
have leaked into the closet, and when the 
conductor came through the car, and, after 
the manner of conductors, opened the closet 
door and thrust his lantern into it to see if 
it were occupied, an explosion took place 
which injured him and fired two cars, which 
were consumed, 

A remedy will no doubt be found for leak- 


wedges, and a wrench for tightening the 
puts on the studs; for removing, the same 
tools, with the addition of a small iron bar 
to reach the inner ends of the wedges, are 
used. 

The stress on the coupling is equally di- 
vided, and the coupling is well balanced. 
It has necessarily a wide face, and since 
there are no projections at the ends it can 
be used for a pulley when it comes on the 
right place on the shaft. 

These couplings are manufactured to suit 
various diameters of shafts by the patentee, 
Robert J. Stuart, New Hamburgh, Dutch- 
ess Co., N. Y. 

OR _ 

The /ndustrial World says: ‘‘ It is some- 
times said that scientific men have never in- 
vented anything; but this is not true of Dr. 
Otto, who is known all over the civilized 
world as the inventor of the first economi- 
cally and commercially successful gas en- 
gine.” 

So faras the foregoing relates solely to 
Dr. Otto’s invention, it is undoubtedly true. 
But this is the first ever read or 
heard that apy one was so rash as to make 
the statement that 
invented anything.” Science is a 
very comprehensive word, and it is rather 
generally believed that every one who in- 
vents anything of much consequence must 
be possessed of more or less of scientific at 
tainment, But, limiting the meaning of the 
word to almost any extent, it is well known 
that scientists have always invented many 
of the instruments they use in their investi- 
gations, and have many times made other 
important inventions, 


time we 
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” 


never 


ee 

A correspondent asks several questions, 
involving, in their answering, a considerable 
knowledge of patent law, He should apply 





to some reliable patent attorney, who for 
a moderate fee will answer his questions 
more satisfactorily than we can. 
aT 
The Midland Railway of England, in ad 
dition to the free passes to their workmen, 
will hereafter issue tickets for employes ani 
their wives at one quarter fare 


























The City Railway Company of Lansing, Mich., 
will erect a new power house. 

The Richmond Factory, Augusta, Ga., will be re 
fitted with new machinery. 

The City & Suburban Railway Co., Savannah, 
Ga., will erect an electric-power plant. 

The Dickson Car Wheel Co., of Houston, Texas. 
has increased its capital stock from $50,000 to $75 
000. 


Exeter, N. H., is to have a new industry in the 
shape ofa shop for the covering of drop forgings 
with rubber. 

The Rosedale Pressed Brick and Terra Cotta 
Company, a $30,000 concern, will manufacture at 
Toronto, Ont. 


The Rome (Ga.) Manufacturing Co. has been in 
corporated, to manufacture tea kettles and boilers 
capital, $15,000. 

The capital stock of the N. B. Abbott Machine 
Company, at New York, has been increased from 
$100,000 to $125,000. 

It is said that the capital of the Sterling Iron 
Company, of New York, has been reduced from 
$2,300,000 to $1,250,000. 

Itis reported that N. E. Ayer & Co. will establish 
a rolling-mill at Portland, Ore., for the manufac 
ture of merchant bar-iron. 


Joseph Hall & Co., of Richmond, Va., have sold 
their iron works, and are looking for a new and 
larger site for a new plant. 


H A. Wrench, W. B. Farravand and others are 
endeavoring toorganize a stock company to erect 
a cotton-mill at Daiton, Ga. 

A branch of the St. Charles Car Works has been 
established at Denver, for the repair of cars. It may 
be enlarged for building cars. 


It is stated that the Louisville & Nashville sys- 
tem is preparing to build a machine shop and found- 
ry at Long Beach, Mississippi. 


Reed & Howe are endeavoring to induce a capi 
talist to erect a plant at Tallapoosa, Ga, for supply 
ing power to small industries. 

Wm. Berney and others propose to organize a 
$50,000 stock company, to establish a 3,500 spindle 
cotton-mill at Birmingham, Ala 


The 0. F. Monroe Company, capitalized at $40.- 
000, has been organized at Meriden, Conn, to 
manufacture glassware and metals 


The Vancouver Dynamite and Powder Company, 
capitalized at $100,000, will manufacture powder, 
dynamite, etc., at Vancouver, B. C. 

The Queen City (Texas) Iron Company will erect 
a 50-ton blast furnace and have the same com- 
pleted and in operation inside of 18 months. 


The new machine shop of Bartlett, Marsh & Co., 
Concord, N. H., is completed. The building is 
50x23 feet, with two stories and a basement. 


A report is current that Massachusetts capitalists 
will erect at Nottingham, Ala., a cotton-mill of 
40,000 spindles and 1,000 looms, at a cost of $400,000. 


The Carlin Manufacturing Company will shortly 
double the capacity of its foundry in Allegheny, 
Pa,, by the erection of an iren-clad building 50x100 
feet. 

The Louisville Contracting Co., with a capital 
stock of $10,000, has been incorporated at Louis- 
ville, Ky., for constructing bridges and new rail- 
way work. 


The Lansing (Mich.) Iron and Engine Works are 
closed for the annualinventory. During the shut- 
down, extensive repairs and alterations will be 
made about the plant. 


The Missouri Valley Bridge and Iron Works, of 
Leavenworth, Kan., will build the $175,000 steel 
bridge connecting Galveston island with the main 
land at Galveston, Texas. 


Wm. J. L’Engle, Thos. H. Harris, John Peabody 
and others have incorporated the Capital Ice Co., 
at Atlanta, Ga., to manufacture and deal in ice. 
The capital stock is $10,000, 


Fred Noelke will build iron bolt works ona three- 
acre tract on Madison avenue, Indianapolis, Ind., 
bought of the Fenniman estate for $6,000. Some 
$20,000 will be invested in a plant. 


The Kimball Electric Railway Equipment Co., of 
Chicago, has been incorporated by Daniel E. Kim- 
ball, Albert L Allen, W. R. Payne and Isaac Bass- 
ford, with capital stock of $300,000, 

Bedford, Ind., will have water-works, two new 
depots, a new foundry and machine shop, a new 
stone-mill, and will witness the opening of several 
new quarries during the coming summer. 

The Walburn-Swenson Manufacturing Co., at 
Fort Scott, Kan., has erected a small experimental 
concentrating plant, with a capacity of 10 to 20 
tons per day, for the purpose of testing ores, 
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Contracts are about to be let for the erection of 
the buildings of the South Boston Iron Works, at 
Middlesborough, Ky. The plant is expected to be 
running in September and will employ 500 men. 

The Ray Valve Manufacturing Company have 
been incorporated at Elizabeth, N.J. The capital 
is $100,000, one-half of which is paid in, and will be 
used in starting works in Linden County, N. Y. 

The Capital Construction and Investment Co. has 
been chartered at Little Rock, Ark ; capital stock, 
$100,000. H. G. Fleming is president; Geo. R. 
Rrown, vice-president, and H. P. Bradford, secre- 
tary. 

Theo. Audel & Ce., 91 Liberty street, New York, 
have issued a catalogue of mechanical, engineering 
and scientific books, in which those interested in 
such works are likely to find the titles of something 
that they want. 


The iron framework for one of the two new mills 
of the Sterling Steel Co., in McKeesport, Pa., has 
been raised. The building will be 75x100 feet. The 
other building will be pushed forward as rapidly 
as possible. 


Negotiations are in progress with the Holland 
Radiator Manufacturing Co., of Chicago, Il., look- 
ng to the establishment in Harriman, Tenn., of a 
plant for the manufacture of steam and hot water 
radiators, etc. 


The Magnolia Compress and Warehouse Co. has 
been incorporated, with a capital stock of $100,000, 
to erect a cotton compress at Mobile, Ala. The 
incorporators are L. C. Fry, Winston Jones, Bernard 
Kahn and others. 

The New South Machinery Company has applied 
fora charter to manufacture and deal in machin- 
ery and machine supplies at Atlanta, Ga. F. K. 
Adams and associates are ads incorporators, and 
have a capital of $5,000. 


George C. Hackstaff, president of the Clinton 
Iron, Coal and Railroad Company, of Clinton, 
Tenn., was in New York recently for the purpose 
of making arrangements for the erection of an 
iron furnace at Clinton. 


The New York Automatic Salesman Co., capital 
$100,000, paid in $100,000, has been organized at 
Lewiston, Me., for the purpose of manufacturing 
special machines. President is Boyd B. Jones, of 
Haverhill, Mass. 


The Anthony Phosphate Co. has been organized at 
Anthony, Fla., with J. W. Wells, of Winter Park, as 
president, and H. S. Kedney, secretary ; capital 
stock, $100,000. The company will develop phos- 
phate mines and erect a 100-ton plant. 


Chandler & Taylor Company, Indianapolis, Ind., 
are bringing out a complete new line of saw-mill 
machinery, which will be ready for the market 
early in thesummer. The Heacock patent variable 
belt feed works will be used on all mills. 


The Sioux City (Iowa) Inter-State Bridge Co. has 
been incorporated, with a capital of $2,000,000, for 
erecting, maintaining and operating a bridge 
across the Missouri River, at or near Sioux City; in- 
corporators, John Pierce, Wilbur Owen and others. 





The American Electric Railway and Illuminating 
Co. has been chartered at Birmingham, Ala., by J. 
M. Billups, Jr., W. P. Curtis, of New Orleans, La., 
and F.C. Dunn. It proposes to manufacture and 
furnish electric light, ete ; capital stock, $50,000. 

There is water-works agitation in Lenoir, 8. C.; 
Elgin, Ill.; Orange, Mass.; Napoleon, O.; Ft. Valley, 
Ga.; Independence, Ore.; Saratoga, Wyoming; 
Walla Walla, Wash.; Carrollton, Ga.; Bedford, Ind.; 
Hartley, Texas; Midlothian, Texas; Weirs, N. H.; 
Tacoma, Wash.; Arlington, Ore. 

Application for a charter of co-operation has 
been made by the Acme Car Coupler Company, of 
Pittsburgh, for the manufacture of car couplers. 
Those interested in the new enterprise are Alfred 
A. Pope, J. H. Whitmore, George H. Hopper, John 
Simpson, Charles P. Krauth and Henry C. McCoy. 


The New Castle Car Manufacturing Co., of New 
Castle, Pa., is anewly incorporated concern for the 
construction of railway passenger coaches. E. N. 
Baer is the treasurer of the company. Other inter- 
ested persons are Wm. M. Brown, S. P. Emery, 
John H. and Geo. L. Vogan. The capital stock is 
$25,000. 


The additional machinery recently erected by 
the Springfield Iron Company, of Springfield, II1., 
has greatly increased its capacity for the preduc- 
tion of track bolts. The company will soon be in 
a position to increase itsoutput 50 per cent. more 
than was possible before improvements were 
made. 


%The Berlin Iron Bridge Co., East Berlin, Conn., 
have taken the contract to build a producer build- 
ing for The Solvay’s Process Co., of Syracuse, N. Y. 
The building will be 30 feet wide by 100 feet long, 
and three stories high, built entirely of iron, even 
the floors being made of plate-iron, in order that 
there may be no wood-work about the building to 
take fire. 


The Baltimore & Ohio Railroad Company has 
made the city of Cumberland, Md., the terminus 
for three of its divisions, and have purchased twen- 
ty acres of land immediately adjoining the works 
of the Cumberland Steel and Tin-plate Company, 
upon which they will erect large shops. It is esti- 
mated that the shops will give employment to 
about 1,000 hands. : 


The Lodge & Davis Machine Tool Co., works, 
Cincinnati, Ohio, have just opened anew machinery 
store in Cleveland, Ohio, at No. 32 South Water 
street, for the exhibitionand sale of their machine 
tools. They will carry a complete line of their latest 
designed and most improved tools, and say they will 
be prepared to give quick delivery, as the growing 
trade of Cleveland and vicinity demands. 








Machinists’ Supplies and Iron. 


New York, April 16, 1892. 


Iron—American Pig—We quote Standard North- 
ern brands, No.1 Foundry, $15.7 75 to $16; No. 2, 
$14.75 to $15; Grey Forge, $13.75 to $14. Southern 
brands of good quality are obtainable at $15 to 
$15.50 for No.1 Foundry; $14.25 to $15 for No. 2; 
and $13 to $13.50 for Grey Forge. 





PURE 
FEED-WATER 


For Steam Boilers. 


THE BUNNELL 
FILTER AND PROCESS 


Furnishes Steam Boilers with 


water that is absolutely freed 
from all scale producing sub- 
stances. 


Guaranteed or no sale. 


BrapLey & ComPAny, 


SYRACUSE, N. Y. 











Books for Molders. 
BottanD—THE IRON FOUNDER. 


12mo0, CLoTH, $2.50. 


DinczY-MACHINERY PATTERN MAKING. 


12mo, CLoTtH, $2.00. 


JOHN WILEY & SONS, - NEW York. 





BRASS AND BRONZE CASTINGS 


A SPECIALTY. 
By a molder of 50 years experience. Castings guaranteed 
true to pattern. Get my prices. 
GEORGE HIBSCH, 4 1-2 Plain St., Albany, N.Y 


EEL TUBES 


WELDLESS 
TEE. COLD DRAWN 
JohnS.Leng’s Son & Co. New York, 
of modern Machine Tools (about $3,500.00 worth) to build 
and sell on royalty a machine tool already introduced. 


Address PLANT, AMERICAN MACHINIST. 


CATALOC UE of BOOKS 


STEAM, STEAM ENCINES, MACHINERY 
MECHANICS AND MECHANICAL 
ENCINEERING. 

48 Pages, sent Cratis on application to 


D. VAN NOSTRAND CO, Publishers 


23 Murray & 27 Warren Sts.. New York. 






























Uses Neither PINS nor KEYS. 
Can be attached or removed in a few 
seconds without injury to shaft or coupling. 


SIMPLEST and BEST in MARKET. 


Also the Cheapest. 2inch, only $4.50; 
other sizes in proportion. Send for Mlus 
trated Price List.of 20 sizes, 


ROBERT J. STUART, 


NEW HAMBURCH, N. Y. 





att Wanted—Machinists for day and night crews. 
Steady work for good men. The Shaw Electric 
Crane Co., oe Mich. 

Wanted— position by a mechanician accus- 
tomed to re model and instrument work; 9 years’ 
experience. Best of references. L. X., Am. Macu. 


Seotch Pig—Coltness 
$20.25 for Eglington. 

Antimony—The market is unchanged. 

We quote Hallett’s, 10%c. to lic.; Cookson’s, 
14e. to 15c.; and L. X.. 13c. to 13t¢e. 

Copper—The market is more or less nominal, with 
little indication of business. Lake Copper is quoted 


is quoted at $21; 


at 11.95¢. te 12%éc.; but views of the buyers are Wanted—A skilled mac hinist to instruct students. 
not above 11.75c. to 11.80c. Casting copper is | State age, saporicton and past wages. Address 
quoted at 11.35¢. toJ1.75¢ , accordingto quantity. | Box 94, AMERICAN MACHINIST. 


Lead—The market is firmer. Holders are asking Wanted—A first-class mechanical engineer. de- 


4.27 46c. to 4.30c.. and buyers seem disposed to pay | sires an agency or a pesition as salesman for New 
4.2%c. The movement is re ported light. York and vicinity. Address B., AMERICAN MACHINIST. 


56c. to 57c. for 
Western on spot is quoted at 55c. 


Lard Otl—The market is firm at 
Prime City. 
to 56c. 

Spelter—Carloads can be had at 4.65c. for New 
York delivery of some brands, while 4.55e. is bid. 
No fresh business has been done for some days, 
Smelters are inclined to entertain firm views. 

Tin—The feeling is a little firmer, with 
quoted at 20.05c. for 5-ton lots. 


*WANTED* 


Wanted—Machinist and draftsman wants situa- 
tion as foreman or supt.; 5 years assistant foreman 
building pulp mach’y. L. N. Y., care Am. Maca. 


Wanted— Position by ist-class draftsman, design- 
er and pattern maker, with 10 years’ practical exp. 
as foreman. Address “ Reliable,’’ AM. MACHINIST. 


Wanted—Machinist, 12 yrs’ exp., 
ble position in shop or as engineer. 
S., AMERICAN MACHINIST. 


Wanted—For gray iron and malleable foundries, 
superintendents who have had experience in making 
** Situation and Help” Advertisements only inserted | agricultural castings. Walter A. Wood Harvester 
_— yd head. Rang cents a line for each inser- | Co., St. Paul, Minn. 

n ven words make a line, and the address as - e ie ; 
desired to appear should be included. Copy should be ge a = ia od for — perce 
sent to pot us not later than Saturday morning for ation. Large exp, in loco., marine and stationary 
engine work, exp. in brass. Good references, Ad- 


the ensuing week's issue. ‘ 
care will is farw varded, dress Foundryman, care AMERICAN MACHINIST. 


spot 
wants responsi- 
Address A. M. 





Answers addressed to our 





Wanted—Foreman. A live, energetic man, as 
Mechanical draftsman wants a situation. Ad- supt. in a foundry doing engine and general mach’y 
dress X., AMERICAN MACHINIST. business. Must be thoroughly posted in all modern 


Wanted— Employment; 16 years’ exp. in mfg., sale | methods in foundry practice. N., care Am. Macu. 


and erection of machinery. ‘Practical,’ AM. Macu 
Mechanical draftsman of Ist-class ability desires 
position in N. Y. or vicinity. Box 93, Am. Macu. 
Wanted—Position by expd. man as foreman of 
boiler shop; N.Y.State pref’d. Enterprise, Am. Macu. 
Wanted—Draftsman; machinist with technical 
education and holding position as leading <drafts- 
man desires a change. Address 82, AM. MACHINIST. 


Foundry foreman wants to change position. 
Long experience at sheave, gear and mill work: also 
on farm implements. Can handle men to an ad- 
vantage. Address Box 89, AMERICAN MACHINIST. 


An exper’d draftsman, bolding resp’e position at 
present, wishes to change about May Ist. Posted on 
interchangeable work and the construction of spe- 
cial and gen. mach’y and toois. A. R., Am. Maca. 


ADIA RILL 
BADIA RILL 
ADIA RILL 


We will sell a 52” Radial Drill with 
arm to move up and down the Column 
for less money than you can buy a 40” 
Upright Drill for. Has table arm that 
moves around column, and table revolves 
inarm. The Radial Arm is balanced, 
has Power Feed to Spindle, and is power- 
fully driven, has great stiffness; no 
spring to Radial Arm under heavy pres- 
sure, Has heavy base plate. Truth, ac- 
curacy and workmanship of the best. 
Note following testimonial. 


Pn CANC & CO., 











Castings for High Speed Steam Engine, 
CYLINDER 4 in. x 4% in. 
T. Shriver & Co. Iron and Brass Founders, 
333 E. 56th St., N. ¥. City. 


Sets ef Castings for Engine illustrated above. with Cast. 
steel Shaft, Connecting Rod and Kock Shaft and Brass Bear- 
ings, boxed and shipped on receipt of $29.00. Three sheets 


blue prints ot working drawings extra. 
BRASS-WORKING TOOLS 
— _— 





Manufacturers of MACHINISTS’ TOOLS, 
CINCINNATI, OHIO. 
Dietz, GANG & Co., City. 


Gentlemen :—Tam pleased to say that your Radial 
Drill is all you clam for it. Respectfully, 


OHLO MACHINE TOOL CO. 
Per Wo. Lopas. 


POPULAR AND INSTRUCTIVE BOOKS 


| FOR ENGINEERS AND FIREMEN, 








By STEPHEN ROPER, Engineer. 


Embracing all branches of Steam Engineering. They are 
the only books of the kind ever published in this country, 
and are so plain that any engineer or fireman can easily 

understand them 


. , cl | Descriptive Catalogue Mailed Free, 
SCREW MACHINES. | 


HILL, CLARKE & CoO. 


No, 1012 Walnut St., PHILADELPHIA, Pa, 
Boston, Mass., desire to announce that they have leased the store of 





SPECIAL , MACHINERY 
" PRICES on APPLICATION 











A. J. KIRKWOOD & Co., 


12 anD 14 SOUTH CANAL STREET, - - - - - CHICAGO, 


iLL, 


And will continue the business as the Chicago Branch of their firm, 
adding to the lines of Wood and lron-Working Machinery hitherto 
carried, a specialty of High Grade 


METAL WORKING MACHINE TOOLS 
BORING 4»> TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 


14 SIZES~—FRLM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 


ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail. 





















We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 


H.W. JOWNS MANUFACTURING CO., 


87 Maiden Lane, NEW YORK. 
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Wanted—Machinist apprentices. Strong, active. 
intelligent boys wanted. Trade thoroughly taught 
in all its branches. Evening instruction in mechani- 
cal drawing and mathematics gratis. Wages first 
year $2 per week. R. Hoe & Co., 504 Grand St., N. Y, 


Wanted—Position as draftsman in Mass or R.I.; 
eight years draftsman on general mill work, inter- 
changeable work, special tools and jigs; also five 
years machinist; can take charge of men; techni- 
cal graduate. Address ‘*System,’’ AM. MACHINIST. 


Wanted —A first-class stove pattern filer, one that 
understands the correcting and adjusting of pat- 
terns in new work. Men that cannot work six days 
in the week need not apply. Address Z., care 
AMERICAN MACHINIST. 


Wanted—Foreman for large machine shop, with 
experience in steam engine work, and capable of 
handling large force of men on contract work. 
State salary, age and nationality. Address Box 
91, AMERICAN MACHINIST. 


Sales agent wanted for a well-established rock- 
ing grate bar for New York and vicinity; also one 
for Boston and Philadelphia, or a general manager 
that could handle all three markets. The grates 
have first-class selling qualities. Address Lock Box 
No. 1527, New York City. 


Wanted—Position as supt. or foreman, by a young 
man, successful in the systematic manufacture of 
machinery and mechanical devices, and in the eco- 
nomical management of men; a designer and drafts 
man of automatic and interchangeable machinery, 
tools, jigs, ete. W.S.H., AMERICAN MACHINIST. 


Wanted—Foreman of machine shop, in an engine 
works in the East, employing 200 to 300 hands. 
Must be familiar with interchangeable and jig 
work, piece work and other modern methods, and 
capable of handling men to advantage. Address 
Box 95, care AMERICAN MACHINIST. 


| 

+ MISCELLANEOUS WANTS 
| Advertisements will be inserted under this head at 
| 85 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue, Answers addressed to our care will 
be Forwarded, 





Cheap 2d hd-lathes & planers. 8. M. York, Clev’d,O. 
Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 
Best Crank Shaper $225. Am. Tool Wks., Clev., O. 


Wanted—Specialties to build for the Southern 
trade. Bluefield Iron Works, Bluefield, W. Va. 


Engines, special and gen. mach’y designed; ideas 
developed. <A. W. Jacobi, 136 Liberty St., N. Y. 
Special machinery designed and built. 
Langston & Co., 70 N. 4th St., Philadelphia. 
Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 
Best Bolt Header in the world for $50. Address 
C. H. Baush & Sons, Holyoke, Mass. 
Complete mach’y for mfg. horseshoes delivered 
by L. Ingermann, Minden, Westphalia, Germany. 


Orders solicited for building gen. mach’y. En- 
right & Johnes, 61 N. J. R. R. Ave., Newark, N. J. 


Wanted—Hardware specialties to build. Send 25 
cents for ‘* Eureka Knife and Shears Sharpener.’’ 
W. A. Smith & Co., 227 Eddy Street, Providence, R. I. 


Bound volumes for 1891. We are now prepared to 
take orders. Price, $4.00 per volume; express 
charges payable by purchaser. Address AMERICAN 
MACHINIST, 96 Fulton street, New York. 


Wanted—Engineers to write for catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent, 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa. 


C.F. 





Machine Tools in Stock. 


ENCINE LATHES. 


78 in. swing, 9 ft. between centers Sellers 
38 do 17 ft. bed. New Fifield 
30 do 14 do do do 
30 do 24 do do 

27 do 16 do do 

24 do 12 do do Fifield 
24 do 12 do do Fitchburg 
24 do 12 do do Flather 
22 do 10 do New Pattern Fifield 
22 do 12. do do do 

22 do 12 do New Blaisdell 
22 do & do do Flather 
22 do 10 do do do 
20 do do do do 
20 do WW do do do 
18 do & do do do 
18 do lo do do do 
18 do 8 do do Blaisdell 
Ix do lu do do do 
16 do 6 do do Flather 
16 do 6 do do Blaisdell 
15 do 6 do do Flather 
14 do 6 do do do 
14 do 6 do do Blaisdell 
12 do 6 do do do 

PLANERS. 

2 in. wide, 42 in. bigh, 12 ft. long, 2 heads Gleason 
36 do 360 «Odo % do Pease 
Bu do 30) «do & do do 
30. do x0 do # do Whitcomb 
80 do 30 do x do Flather 
26 do 26 do 6 do do 
24 do 24 do 6 do do 
24 do 24 do 6 do Whitcomb 
22 do 22 do 5 do do 
22 do 22 do 6 do Flather 

SHAPERS. 


2, 16, 20 and 24 inch stroke 


Pat.KEY-SEAT SETTING GAUGE 
PATENT UNIVERSAL SCREW-CUTTING CENTER 


TWIST DRILL GAUGE 


E. BoSTON, Mass. Send for LIS 


TO LET. 


The Engine Works at Newburgh, N. Y., at 
pee occupied by Wm. Wright, is offered to let 
rom May Ist, 1892. 
The Property consists of 


MACHINE SHOP, FOUNDRY, BOILER, 
FORGE AND PATTERN SHOPS, 
with a full equipment of tools. 


The works are located in the heart of the 
city, and convenient to railroad and river trans- 
portation. 

For terms, apply to 


DEPTH ANGLE AND 
J-WYKE ACO 


Fine Ma 


Tool 








Eberhardt | 


15 and 24 inch stroke Hendey | 

82 inch stroke with key-seating attach. Walcott 
UPRICHT DRILLS. 

20, 21, 25, 28, 30 and 36 inch swing Prentice 

20, 23, 25, 28 and 34 inch swing Blaisdell 


60 inch swing Radial Drill Baush 


HILL, CLARKE & CO., 


156 OLIVER S8T., BOSTON, MASS, 


HOMER RAMSDELL, 
NEWBURGH, N. Y. 












F 

roois, | ALL KINDS IN STOCK, 
DRILLS, | cust am eas, 1008 82, 2.7. 
DIES, &c.] wm. Jessop & Sons, LD. 











THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 








oe 


PITTSBURGH. 
Cuicaco. 
New Yorx. 


MAHRERS OF 


Ss FORCINCGS t 
FINE STEEL 





SUCH AS JEWELERS’ AN) 
SILVERSMITH’S ROLLS 
DIE BLOCKS AND 
MILLING CUTTER BLANKs. 





Also Lathe Spindles, Crank 
Pins, Collars, &c. 





Improved Screw Cutting 
Foot and Power. 
Shapers, Band, Circular and Scroll 


Presses, 
aws. 
on trial. 


Drill 
i) 





Machinists’ Tools and Supplies. 
Catalogue mailed on application. 


THE SEBASTIAN-MAY C€0., 


| 167 to 175 Highland Avenue, 
MONTGOMERY & CO., 105 Fulton St., New York, Gen’) Agents. 


LATHES 


Lathes 


SIDNEY, OHIO. & 











FINEST QUALITY OF REAMERS 


ALL KINDS, 
With Patent Spiral Flutes, 
MANUFACTURED BY 
WILEY & RUSSELL MFG. CO., 
GREENFIELD, MASS. 
t SEND FOR NEW CATALOCUE. 





A LONC FELT WANT SUPPLIED. 


Ce a ee a ee gn ee” a a ee ee ee a ee a ee a ee a ee a ae 


A Power 


THE 








Johnson Street, - 


Hammer that is Controllable, 


Efficient and Durable. 





TAKES THE MINIMUM OF POWER AND 


GIVES THE MAXIMUM OF EFFICIENCY. 





The operator can control perfectly the 
force of the first or any succeeding 
blow and stop the hammer instantly. 


FOR CATALOGUES AND PRICES ADDRESS 


HACKNEY HAMMER CO. 
CLEVELAND, OHIO. 





R. MUSHET S$ 


varewe STEELS, 


= 
— 


How to 
STEEL.”’ 
the 
This 


et the best results with ‘*R, MUSHET’S SPECIAL 
reatly increase your speeds and feeds; then compare 
work you turn off with t! done by any other known Steel. 
will make the first cost of “ Mushet’s”’ look cant. 


B.M. JONES & CO., 
Sole Representatives in the United States. 

& 13 Oliver St., BOSTON, MASS. 
143 Liberty St., NEW YORK. 








CHURCH'S 
DOUBLE and SINGLE SPEED INDICATORS. 





CHURCH & SLEIGHT, 109 FULTON ST., WN. Y. 


—_— me - aoa Sa ee 
F. W. BARKER’S PATENT AGENCY, 
252 Broadway, New York. 
Monument Chambers, King William St., London, E. C., England, 
(Registered English Patent Agent, according to Act 

Parliament.) 

Special Facilities for taking out American and 
Foreign Patents. We refer to well known men and 
establishments in the machine trades for whom we 
have done business. 

Epitome of the World’s Patent Laws and Statistics 
Sent Free on Application. 








FITCHBURG MACHINE WORKS, 


MANUFACTURERS OF! & 


A ead ¢ } 
NM _——— 
PTCUBLRG 
AND OTHER 
SEND FOR 


CATALOGUE E. 





4 inch Engine Lathe. 


J hee 
; Slee | 
| 


EMM LATHE 


FITCHBURG, 
MASS. 


CELEBRATED 








THE 


part of the world. 


supplies from us. 


MCOOrsS 53s eS0 





oT). 4 


Register Letters containing 


1892 


Money and Stamps, 








VERY reader of the American Machinist should 
have a copy of our new TOOL Catalogue. A 
most complete book of 704 pages, bound hand- 
somely in cloth and printed on good paper. 
will be sent express paid on receipt of $1.00 to any 


Book 


Money paid for book will be 


refunded with the first order amounting to $10.00 
or over. As a book of reference, information, etc., 
every person having occasion to use Tools should 
own a copy, even if they do not purchase their 


MONTGOMERY & CO. 


Mechanics’ Tools and Supplies, 
105 FULTON STREET, 
NEW YORK CITY. 





FOR SALE. 
NEW AND SECOND-HAND 
METAL-WORKING 


MACHINERY 


Send for list of same for immediate delivery. 


WANTED TO-PURCHASE FOR CASH 


SECOND-HAND 
METAL-WORKING MACHINERY. 


GEO. PLACE MACHINE C0., 


120 Broadway, New York. 


POWER OR HAND PLANER, 


FOR MODEL MAKERS, EXPERIMENTAL WOBE, &c. 


Has all the Improved Features Usually Found on High Grade 
Planers, and is Capable of Doing the Best and Finest Work. 


§30013g UOIBuUlYSeM FB! 


AS G3YNLOVANNYW 


“OO BW NOSNIWIIA ‘ff *W 





‘SSeW ‘u0j{s0og 








FOOT and POWER LATHES 


Drill! Presses, Shapers, Band, Circular 
Supplies. 


and Scroll Saws, Machinists’ Tools and 


Lathes on trial. Catalogues mailed on application. 


SEBASTIAN LATHE CoO. 


43 & 45 Central Avenue, 
CINCINNATI, 0. 
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-E-P-BULLARD- 
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NICHOLSON FILE COMPANY, 


PROVIDENCE, R. I. 








— 


waMCHOLSON FILE OC 





FILES AND RASPS_ 


FOR EVERY VARIETY OF WORK. 





“BERLIN IRON BRIDGE CO. 


Office and Works: 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. 


FRANK L. 


WILCOX, Treasurer. 


BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 





The above illustration, taken direct from a photograph, shows the interior of an Iron Foundry designed 


and built by us for The Farrel Foundry & Machine Co., at Ansonia, Conn. 


in width by 302 ft. in length. 
portion is 56 ft. in width. 


The wings are 


The building is 129 ft. 


30 ft. and 43 ft. respectively, and the central 


The central portion of the building is controlled bya 


hydraulic traveling crane, with a travel the full length of the building, 
and is also arranged with jib cranes for delivering material from 
the traveling crane to the cranes in the wing trusses. 


SEND FOR OUR ILL USTRA TED CATALOGUE. 





FOR HIGH GRADE MACHINE WORK 


REQUIRING SKILL and EXPERIENCE 
Apply to MILLIKEN & D’AMOUR, 


COR. JOHN AND DUTCH STS., 


NEW YORK CITY. 


SEND FOR NEW DRILL PRESS PAMPHLET. 





HARLES MURRAY=+ 


\/ ENGRAVER on WOOD \Z 
‘OS ANN ST.-+ NEWYORK: 








HOLYOKE, MASS. 
Manufacturers of 


AN 


a Radial = 


From tho 
smallest to 
the largest. 













SS, BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 
Successor to 
BREHMER BROS., 
440 N. 12th St., Philadelphia, Pa, 


SOFT GRAY 1ROW CASTINGS. 


From }\% oz. to 1000 Ibs. Small Castings a 
Speciality. Light machinery wanted to build. 


ONTARIO IRON WORKS 


CANANDAIGUA,N. Y. 





























MACHINIST 18 
— PRICES ¢ OF a » LeCOUNT'S LIGHT STEEL DOG. 
4 No. INOH PRICE. | No. INCH. PRICE. | 
i ; 9 , ‘. gmail Seto fs <3 | 
| 3 $4 "0 | 9... .2% 1.40 
| 4 1 . 60 10 3 1.50 
1 2 14 ; 75 11 3% 1.70 
6 1 ae aa Aa r 1.90 
| 7 134 100 | Full Set of 12—12.00 
Cc. W. LeCOUNT, South Norwalk, Conn. 
These goods are for sale by CHAS. CHURCHILL & CO., L’t'd, 


Cross St., London, England. 


THOMPSON IMPROVED INDICATOR 


MANUFACTURED SOLELY BY 


American Steam Gauge Co. 
5,000 IN USE. 


Adopted by the U. S. Government for all the new 
Cruisers and Gunboats built for the Navy. 
ALSO MANUFACTURERS OF 


Pop Safety Valves, Steam Pressure Gauges, Ete. 
No. 36 Chardon Street, BOSTON, MASS. 


Send for Illustrated Catalogue Y free. 


BOUND VOLUMES OF THE AMERICAN MACHINIST. 


Price, $4.00 per volume for 1890 and 1891; previous years, 
Address AMERICAN MACHINIST, 96 Fulton 











We are now prepared to take orders. 
$3.50 per volume; express charges payable by purchaser. 


Lsuand, Favucowts & Nontoy Co 
WET EMERY GRINDER. 


Any amount of water easily 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind 
stone trough and much more effective. Send for 
circular. 


LELAND, FAULGONER & NORTON CO., 


96 TO 106 BATES STREET, DETROIT, MICH. 


THE TOWNSEND FOUNDRY 4x> MACHINE SHOP 


Machinery and Machinery RUFUS K. TOWNSEND, Prop. We are Open to Contract 
Castings 
ALBANY, N. Y. vine 





applied without the 








OF ALI, KINDS. 
ee SPECIAL MACHINERY. 
PATTERN MAKING 


And Job Work Desired. GEARING A SPECIALTY. 


HART’S 
ADJUSTABLE 
“DUPLEX” 
DIE S1OCKS 


FOR PIPE. 
Send for Illus. Circular, 
HART MFG. CO., 

16 Wood Street, 
Clereland, Ohio. 


Send for Cear Catalogue. 











30 inch, 42 inch and 60 inch Pulley Lathes 

For Simultaneously Boring and Turning Pulleys, 
both straight and crowning face, Cone Pulleys, Gear 
Blanks, anda variety of other work. 


Manufactured by 


The Henley Machine Tool Works, 
* RICHMOND, IND. 


Duplicate Circular mailed on application. 


The CHAPPELL CRIP PIPE WRENCH 





PAT.JULY Giggs, 


Seit Ad usting, Perfect Gri Instant Release, Easily 
Repaired. For further informati on address the mfr, 


A. H. ANTHONY, JEWETT CITY, CONN. 


THE FOK PATENT Lui, SIDE SHAPER. 


No springing ofram. 








VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. ft. 





DLE SEBEL AOD GLZEsF ZEISS. IASI LEE LOVEE ADE, yy 


UFFALO FORGES. : 


. a ileieeidaaemiadcedtec al 
BUFFALO eo rons sao compa =. we 


B 
y 
AKKKE 





Nooverhanging table 

Quick Return, Stroke 
Under I *erfect Control. 
Can be Instantly Ad 
justed 1-16 in. or Min. 

No Screws to Monkey 
with. 

Powerful, Quick, 

Accurate. 

Write for Circular. 

& THE FOX MACHINE C0, 

325 N. Front St. 
GRAND RAPIDS, MICH. 








COOKE *« CO., 


163 & 165 Washington Street, 


NEW YORK. 


WATERS 
PERFECT 


GOVERNOR. | 


Simplest and 
most sensitive. 


WRITE FOR PRICE LIST AND MENTION THIS PAPER 





HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 


810 Walnut St., Philadelphia. 


t@r Our New and Revised Catalogue of Practical and Scien 
tific Books, 87 es, 8vo., and our other Catalogues and Cir 
culars, the whole covering, every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 





ENGINE) 





FJ. SCHMITT & 6O., 


80 & 32 Franklin Street, 
NEWARK, N, J. 


Ch, SEND FOR 
Pp, CIRCULAR 




















EXCELSIOR GRADS TORE FRAME. 


Built for prac 


WORTHINCTON 


tical work, hay 
ing all require s 
ments necessary 
for such a ma- 


ACGRECATING IN CAPACITY 


276,320 
HORSE POWER 


ARE NOW IN USE. 


chine. 

No.1 with stone 
25x4 in. 

No, 2 with st ne 
36x5 in, 

Also Frames 
without stones. 

Weearry a full 


line of Files, 
Tools and Ma- 


nga 5up-| 1 SEND FOR SPECIAL PAMPHLET. 
FraseQ HENRY R. WORTHINGTON, 


NEW YORK, 


BOSTON, PHILADELPHIA, 
ST. LouIS, 


Park Row, 
CHICAGO, 
ST. PAUL. 








New York, 








Near Brooklyn Bridge Entrance, 
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CLEVELAND TWIST DRILLCO 


Established in 1874. 


CLEVELAND TWIST DRILL CO. 


100 & 102 Reade Street, New York. 
85 Queen Victoria St., London, Eng. 


Corner Lake & Kirtland Sts., Cleveland, O. 





FOR THE 


“HOWE'S SPECIAL’ .. 
Finest Work 


TOOL STEEL wstisscs 


HOWE, BROWN & CO., L’T’D, PITTSBURGH, PA. 


93 John St., New York. 127 Oliver St., Boston. 228 Lake St., Chicago. 








ADAMS. 
Automatic Bolt-Threading & Nut Tapping Machine, 
Made In all Sizes to Cut from 1-4” to 6”. 

The simplest and most durable machine in existence. The fet 
jew ny A head is made entirely of steel. No links, levers, 
springs. , cases, blocks or die rings in or about the head. 
Sppasate H eads and —_ Furnished. Write for descriptive 
circular and price list 


Capitol Mig. 0, 125 10 137 Rees St., Chicago, Il, U. §. A, 


Agents for Great Britain, CHARLES CHURCHILL & CO., 
Ltd. 21 Cross Street, Finsbury, London, E. C., England. 


GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH. U. 8. A. 


SOLE MANUFACTURERS oF 


GRAHAM'S GROOVED i DRILLS AND a 
















Endorsed by Practical Mechanics Everywhere. Send for Catalogue. 


W. C. YOUNG & C Worcester, Mass. 


ay Manufacturers of 





SEND FOR CATALOQUE. 





















Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, ‘SLIDE RESTS, ETC 


BOSTON GEAR WORKS, 


artford St., Boston, Mass. 
HEADQUARTAS on aRs, 
Book on Gears, 170 Tilustrations, $1.50. 
635 SizEs OF Brass GEaRs. 


B GEAR CUTTING OF ALL KINDS. 
Spur Bevel, Spiral. Ratchet Worm, Rack, Elliptic. Index 
Plates etc. Very small or large. SEND FOR 1892 ¢ 
CATALOGU E, 80 Illustrations, FREE to any business firm. 


CLOUGH’S IMPROVED 
DUPLEX GEAR CUTTER. 


One Cutter cuts a Pitch from 








Involute or Epicycloidal form 
of tooth. Information and Cir- 
culars of R. M. CLOUGH, 

Tolland, Conn. 











STARRETT’S 


FINE TOOLS 


Nees Skilled mechan- 
Mel! ics prefer them. 
e a Live dealers sell 
them. 

Send for free il- 
lustrated Cata- 
logue. 

L.S. STARKETT, Athol, Mass., u.s.A. 


Lownest Acents : Chas. Churchill & Co., Limited, 
21 Cross St., Finsbury, E. C. 


















MA CHINER y 
For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR ORAWING. 


For Machines or Information, address the 
Manufacturer, 


S. W. GOODYEAR, ee Ct. 
THE PECK PATEN 
DROP PR neo 








12 teeth toa Rack inclusive, of | 
variable shape, made for either | 





R MACHINE SCREW CO. 
in YYYYYYYY YY YY | 


ORCESTER. MASS. 
ation 






] 4, 


Ma comammrens ae Set, Cap é 
Machine Screws, Studs, etc. 


NUTS 


OUR CLAIMS: 
Made from best Stock, 
Practically true to Gauge. 


Perfect Hexagon for close-fit- 
ting Wrenches. 


Uriformity of Thread. 
PROMPT SHIPMENTS. 
Low PRICE. 
Write for Prices,Etc., to 


TRIM? BRON MASH Eas 


Wilmington, Delaware, U.S. A. 
For Sale by CHAS. CHURCHILL & CO., Ltd., 


21 Cross St., Finsbury, London, England. 


sa SAW TABLES 


FOR 


+ PATTERN 
= MAKERS. 


ROYLE MACHINI 
WORKS, 


PATERSON, N. J 


Poorer Press 


Vertical 


-—-oR— 
Inclined. 


For Cutting and Forming 
SMALL ARTICLES OF 
Sheet Metal, Leather, 
Paper, Ete 


ADRIANCE MACHINE WORKS, 


MFRS. SHEET METAL MACHINERY, 
Plymouth & Jay Sts.. - BROOKLYN, N. V.- 





FINISHED 
HEXAGON 





i 
ii 








Som 





a 











te ae BLAKE & JOHNSON, 


a) Wi 


Sas 
OW 


herewith. 


: 


WATESSY RY, SOnN. 


LDERS O 


FORMING MACHINES 


WITH F. B. MANVILLE’S PATENT SLIDING FORMER. 


For making articles from the coil, of either round, half round, 
flat, or square wire, similar in shape to those shown in the cut 
Also similar articles made to order. 

Send samples of articles required, and mention quantity 
wanted, that we may quote prices for either machine or the 
goods, whichever may be desired. 





N.Y. 


Ltd. BROOKLYN, 


OPERATING ALSO 
THE STILES & PARKER PRESS CO. 


E,W. BLISS CO. 











PUNCHES, SHEARS, DROP HAMMERS 
AND SPECIAL MACHINERY, 


THE BUFFALO STEAM ‘PUMP cO., 


MANUFACTURERS OF BUFFALO, N. Y. 


STEAM PUMPS 


FoR ALL SERVICES. 
NEW YORK OFFICE, 76 JOHN STREET. 


THE CANTON STEAM PUMP CO., ©4%n0?™> 


MANUFACTURERS OF 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 


ABSOLUTELY First CLAss. 
Discounts and Terms on Application, 











[ml = 
2/4 X Wax 2¥a 





Cd 
10x6xX 2 


SNOW STEAM PUMP WORKS, 


BUFFALO, N. Y. 


STEAM PUMPS, POWER PUMPS, &c., FOR ALL SERVICES. 
JEANESVILLE IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA. 


BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 


MINE Pumps, SINKING PUMPS, PRESSURE 
PUMPS, VACUUM PUMPS, ARTESIAN WELL 
Pumps, POWER Pumps, Etc., Etc. 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J. G. A. MEYER. 

















Order now before our stock 
of papers is exhausted. 


RACTICAL 
DRAWING.” 


By J.G. A. MEYER. 





ADDRESS : 


American Machinist, 
96 FULTON ST., 
NEW YORK. 


This valuable series of 93 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U.S., Canada or Mexico, for $4.65, 
or single copies, 5 cts. each, postpaid. 


This valuable series of 106 articles 
having been concluded, copies of the 
American Machinist containing 
them Liat x sent by mail to any addres 
in the U.S.,Canada or Mexico. for $5 i, be 
or single copies, 5 cts. each, postpaid. 











Largest Line in the U.S. 


Complete Outfits or Single Machines 
Furnished for any Purpose. 


THE EGAN CO. 


239 to 259 W. FRONT ST., 
CINCINNATI, OHIO, U. 8. A. 





Originators and Builders of 


WOOD-WORKING 
MACHINERY 


OF THE MOST ADVANCED TYPE 
FOR THE SAVING OF TIME 
AND LABOR. 


Pattern Machinery a Specialty. 





Send for Catalogue. 


Defiance Machine Works, 


DEFIANCE, OHIO, U.S.A. 


BUILDERS OF 





Deposited in the U. S. $845,000.00. 


Policies issued giving full protection to Em- 
ployers against loss by Claims from Employes on 
account of Accident. Rates Proportioned to Risks 
of Occupation. One Premium the only Payment 
during year. No Contingent or other Liability on 
part of Employer. 

















CHIEF OFFICE IN THE UNITED STATES: HUB, 
71 KILBY ST., BOSTON, MASS. SPOKE, 
ENDICOTT & MACOMBER, WHEEL 
Managers and Attorneys. 
oeren: BamuelAppietcn, Ne Street. os Cos BENDING, 
N ) G A t, edar 
watt ect 2dmun ton : 4 ae bn — xh ae WAGON, 
MIDDL JE RTMENT attna au n siden av 
> A G. — an, ee eneene. ‘9 hn M.A “erg Ike» General CARRIAGE, 
A t 416 t 420 Wi tSt t. Ipt 
CHIc ao : Geo we G jilbert. 22 26 and 2 28 La Salk Ue oe | HANDLE 
ST. Louis: F. D Hirsehbe rg Bro., 120 N. Third Street. ¢ | AND 
AGENTS IN ALL THE PRINCIPAL CITIES. | HOOP 
THE PERKINS DRAW STROKE TRIMMER, =" 
RTE Spee i at ee An Indispensable Tou! 
for all, Bench, Woot Send for 
workers. Lotest and wi 
Best ign. Infringers - »— 6 t | 
orders, solicited.” "°* HYDRAULIC WHEEL PRESS ataiogue. 





PERKINS & CO., 
Grand Rapids, Mich. 


STOCKS, NEAVE& CO. 
Manchester, England. 





LIVE DRAFTSMEN 


Send stamp for Catalogue of best time and labor- 
saving specialties. B. E. SAWYER, Athol. Mass. 


P.H.&F.M.ROOTS, 





American Standard Gauge & Tool Works, 
WILMINGTON, DEL. 


Makers of Implements fc: 
Standard Measurements. 










48.000 Connersville, Indiana, 
in Use. MANUFACTURERS OF 





PORTABLE FORGES, TUYERE IRONS, ETC. 


Flat Bar Gauge. 


Crescent Gauge. JAS, A. TAYLOR & CO 





A New and Very Useful Too] 


Bench Straightening ga 


PRESS 
CENTERS. 






aril ae ‘ 


ROOTS’ NEW ACME HAND BLOWERS 







—FOR— 


TOOL Room 





Slow speeded, Force-blast, Durable, 


Compact and Cheap. 
Roots’ Foundry Blowers, Gas Exhausters, etc. 


3, 8. TOWNSEND, Gen. Agt.y 163 & 165 WASHINGTON ST., 
COOKE & CO., Selling Agts. f NEW YORK. 


Send for Particulars. 


SPRINGFIELD MACHINE TOOL | co. 








SPRINQOFHELD, OHIO In Writing, Please Mention This Paper. 
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Send for Descriptive 


NEW YORK, N. Y. 
41 Dey Street. 





Absolute Safety from Destructive Explosion—Highest Attainable Economy of 

Fuel—Rapid Generation of Dry or Superheated Steam— Durability—Low Cost of Main- 

tenance—Ease of ‘Transportation and General Efficiency are among the advantages 

possessed | the “Wharton- Harrison ’ 
) 


> form of boiler. 
Pampblet— Drawings, — and Estimates promptly 


furnished for any amount of power from 4 H 
State requirements and consider our propo: ition. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, 


PENNA. 
CHICAGO, ILL, 
187 La Salle Street. 


ATLANTA, GA, 
9 No. Pryor Street. 








BUILDERS OF 


UPRIGHT 
RADIAL 


AND 


UNIVERSAL 
RADIAL DRILLS. 


BORING and TURN- 
ING MILLS. 


CINCINNATI, O. 





3 PIKE STREET, 








DRY STEAM 


FURNISHED BY 


THE POND 


SEPARATOR. 


The Pond mp ay oe is guaran- 
teed to relieve the steam of all en- 
trained water, and return this 
water to the Boiler, thus effecting 
a large saving in fuel. 


SEND FOR CIRCULAR. 


POND ENGINEERING CO., 


St. Louls, Chicago, 
Kansas City, Omaha, 
Dallas, Seattle. 





THOS. H. DALLETT & CO., 


York Street & Sedgley Ave., 
Philadelphia. 





ELECTRIC 


ing Machine 


ELECTRIC 
TO 


Manufacturers of 
Portable Drills, 
Drills, Boiler Shell Drills, 

Light Drill Presses. ’ 


Specially adapted for driv- 


Elevators, Pumps, Pressesand 
other Machinery. 


GENERA- 
RS 


For installation of Com- 
plete Power Piants 





MOTORS, 


ools, Cranes, 





PORTABLE 


DRILLING MAGHINES, 


MANUFACTURED BY 


Albert L. Colburn, 


No. 4 Wall Street, 
NEW HAVEN, CONN. 
Send for Catalogue. 


IN ENCLAND. 


Americans or others: desirous of having high 
class machinery or tools manufactured in England 
are invited to communicate with 

79 
L’T’D. 


GRENFELL & ACCLES, 


HOLFORD ENGINEERING WORKS. 
Perry Barr, Birmingham, England. 


G. & A.’s extensive works are fitted throughout 
with the latest and best types of American ma- 
chines and tools, and are conducted upon the 
American system, under the superintendence of 





American Engineers (formerly of Hartford, Conn.) 





=i Using any kind of water. 





Send for Catalogue D. 


The HOFPES Live-Steam Feed-Water Purifier, 


Guaranteed to Prevent Scale in Boilers. 


Hard Sheet Steel Troughs. 
Easily Cleaned. 


HoPPES MANUFACTURING Co., 
SPRINCFIELD, OHIO. 











Walker’s Grindstone Truing Device 
Will giwe face of Stone any desired 
shape, and Truing Tool is easily and 
€ monger renewable, 
id for Price-list of Truing Device and also of 


ENTIRE GRINDSTONE OUTFITS. 








D. F. WALKER, 
20 E. Canal St., | 
Phila., Pa. 








]ocorenvaLeicuionD syRacuse.ny 3 


ih: rn earn OR 
MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 


[PAT Aue. 


es 6s 

















GRAPHITE PAINT 


For SMOKE STACKS, 
ROOFS anp IRON 
WORK. 





COVERS TWICE 
DEFIES HEAT 


THE SURFACE, 
AND COLD, 


AND LASTS 
5 TO 10 TIMES AS LONG 
AS ANY OTHER PAINT. 
SEND FOR DESCRIPTIVE CIRCULAR, 


JOS. DIXON CRUCIBLE Co., 
JERSEY CITY, N. J. 














WANTED 


—To sell the 
yatent or to 
get the FRANCIS DRILL CHUCK 
manufactured on royalty. It is 
self-gripping. simple in construc 
tion one has great eripping 
power. A in. chuck wil) tw 
off a 15-82 in. drill. 


G.W.FRANCIS,318 N.4th St,, Reading, Pa 










PRICES ON 
APPLICATION. 


THE HORNER 
MACHINE CO., 


HOLYOKE, 
MASS. 


Water Tool Grinder. 





THE NATIONAL 
Feed-Water ° 


HEATER, 


A brass coil Heater de- 
livering water to the boil- 
er at 210° Fahrenheit. 


400,000 Horse 
sold. 


power 
Prices Low. 
Satisfaction universal. 


THE NATIONAL PIPE BENDING CO., 


32 River Street, NEW HAVEN, CONN, 








: Send SraaseLonus. 


Manufacturers of all kinds of 


Westeott Ghul Gi, === Oni en Pg Fouady CosDaeida ALT, Q.Dut. 


Under Westcott’s Patent. 











LATHE Capacity Little Giant Improved Double Grip. | 
No. | Diameter. Holding Drills. 
—AND i a4 inch. } Oto inch. 
DRILL|} | Xe « | Oter® « 
2% 4 = 0 to iin. extra 
strong. 
8 “ i$ : Ds inch. 
Bi4 8% - | 





SEND FOR ILLUSTRATED CATALOGUE. 





BOILER READ SLANGING MAGHING, 





Rapid P cay eee Perfect Heads, with or without Dies. 
0 Hole in Plate. Construction Simple. 
Price Reasonable. 


JACOBCLARK, Mfr., ofr". 


“THE HORTON LATHE CHUCK” 


More than 300 Sizes and Styles. 
Comprising 


Universal Chucks, 
- Independent 
Chucks, 
Combination Chucks, 


F fis Of Every Description. 
Send for 5 52 page Illustrated Catalogue. 


The E. HORTON & SON CO. 


Windsor Locks, Conn., U.S. A. 
—-OR— 


CHAS. CHURCHILL & CO., Ltd., 










21! Cross Street, Finsbury, London, Eng 





NOTICE 


We have just added to our line of patent Face-Plate Jaws an 8 inch. 
in stock three sizes —8 inch, 10 inch and 12 inch. 


We now carry 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CoO., 


HARTEORD, %CONN. 





CHUCKS 


Send for Cotsiqges and Dis 


THE HOGGSON & ecltiz are cO., 
Est. 149. NEW HAVEN, CT. 


SKINNER 


CHUCKS 


i Independent, Universal and Com- 
bination LATHE CHUCES. 

—Also, DRILL CHUCKS. 

SKINNER CHUCK CO. 
NEW BRITAIN, CONN. 














“Challenge” Universal Grinding Machine 


For EXTERNAL 
and INTERNAI 
Cylindrical 

Grinding, 

Straight or taper; 
grinding Tools 

Cutters, Ream- 
ers, &c. 


EMERY Grinding 
Machinery for 
all purposes 

a Specialty. 


Appleton Mfg. Co. 


80th & Thompson Sts., 
Philadelphia, Pa. 








McGRATH’S PATENT 
Emery Grinding, Polishing 

ald Buflng Machines, © 
Bearings yielding or rigid at will 


Wheels always true and in 
balance, dispensing with use 
of diamond tool and chilled 
burr, and saving the time 
labor, and cu ng awa: of 
wheels, otherwise wasted tn 
truing. Send for Catalogue. 


McGRATH & COLLINS, 
ConHoEsS,N. Y. 





BELLOWS 


Beam Micrometer 







Send for CATALOGUE to 


STANDARD TOOL 00, Athol, Mass. 





INDEPENDENT CHUCKS. 


(See Am, MacuINist, Nov. 5, 1887.) 


Before buying Chucks of this class, write us for 
ase ulars of our latest improvements. Different 
rom other makes, and we claim several points of 
supersaurty which we submit to the judgment of 
mechanics, 


THE D. E. WHITON MACHINE CO. 


No. &6 OAK ST., NEW LONDON, CONN, 
8. 4. SMITH, 23 8 Canal St. Chicago, Western Agt 


POSITIVE DRIVING DRILL CHUCK. 


For either straight or taper Shank Drills. 


Has the Holding 
Power of Taper Socket, 
together with all the 
advantages of the com- 

> .mon Friction Chuck. 
Write for Illustrated 
Price List and Discounts 


— —~ to 
THE PRATT CHUCK CO., 


Clayville, N. Y., U. 8. A. 


hucks NTO 


Strongest. Easiest to change. Best Finish. Reversible 
Jawa (patented) giving 5 changesincluding every possible 
NEW CATALOGUE, illustrated, sent free. Liberal 


di t P hi ddre 
iscounts. rom cl EAN’: NPG cO., oat. Vernon, N. Y. 


PURE 


ALUMINUM. 















The Pittsburgh Reduction Co 


116 WATER ST., 
PITTSBURGH, PA., 


Offer Aluminum, guaranteed to be equal in 
puree to the best in the market, at the 
owest rates obtainable. Prices given on 
application. Aluminum sheet, wire and 
castings at best rates. 

ALUMINUM POLISH, very efficacious 
and non-poisonous, suitable for household 
use as well as for manufacturing purposes. 

ALUMINUM SOLDER. 

Correspondence solicited. 














Hydraulic Frame Bender. 


SECRAULIG MACHINERY, 






Watson & Stillman, Mfrs. 


© 204, 206, 208 and 210 E, 43d Street, 


PRESSES, 
PUNCHES, 
VALVES, FITTINGS, 
PACKINGS, ACCUMU. 
LATORS. 


PUMPS, 
JACKS, 





NEW YORK. 
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PUTNAM — MACHINE COMPANY, AMERICAN GAS FURNACE CO. 



















ee -— Fitchburg , =) DESIGNERS AND MANUFACTURERS 
METAL —PLANERS | | MASS., U.S.A.) | aD 
| ESTABLISHED 7 
MANUFACTURED an 4 
1836. My e . 

From New and Original . a ' ' Send for Catalogue. Estimates made for any mechanical opera. 
Designs, Embodying | a SE eS mate ieee 29 tion requiring high, even and controllable temper. 
Advanced and Patent ,—— See CHAS. CHURCHILL & 0, 1., | ature. ; - 
Improve ments, ” = : = 21 Cross ag oo iy , London, = 





In Sizes from 18 inch to 100 inch Square, 


No. 8O Nassau Street. New York. 
A. KR. KING WkE’G COMPANY, 


ERIE, ith and 12th Streets, JERSEY CITY, N. J. 


umr CASTINGS ..:. 
LIGHT BRASS. 
Mrrs. or BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE i ai neg 


OR BOILER MAKERS. x 
UNIVERSAL RADIAL DRILL C9 CincinNATI 0. U.S.As PACKER RATCHETS, TUBE CUTTERS, ETC. 


GENERAL MACHINE WORK. = caratocte. CORRESPONDENCE INVITED, 
TRASK M ILLI N G MA C H N E C 0 ay THE pl OME ee Ad Cleveland, Ohio. 
CEAR CUTTERS, |= <immmmiimeisssciiliessca W07 L: 


Bevel, Mitre, Straight-Face, SOLID AND SHELL REAMERS, MILLING CUTTERS, TAPS, SOCKETS. 


“STANDARD” TWIST DRILL GRINDING MACHINE CHUCKS AND SPECIAL TOOLS, 



























Ingersoll Slab Milling 





and Irregular Cutters Cry 
OF ALL Pachter Sab ling The INGERSOLL MILLING ule oy. 
FOR ROCKFORD, ILLS. 5 
MILLING METALS. : — ‘f 
118 SOUTH STREET, | BOSTON, Mass. age ng ao - 


— Horizontal Machines, 
<< > Drill and 


ecg" | A. FALKENAU, {GAGE WHINE WORKS 


iene | 1th Street & Ridge Ave., Philadelphia, Pa. ee 











Pawling 


r schf —- 
athes. 
arene Pit Lathes. MACHINE 


Truck 


‘ a .: TOOLS, 














Pacem 
rin ° 
Boring — | WATERFORD 
Bars, &c. A SPECIALTY. = i 
ay Electric, N. Y. 
LATHES . es err 
Cranes. Vi lid uliih.. 
setaniineneiian oe UNIVERSAL RADIAL 


NOVEL DESIGN, : ! Patent Gut-|SuUPERIOR 14-INCH LATHES, TOOL 


GISHOLT MACHINE Co. 
Madison, Wis., U.S.A. 


CUTSFASTERes 200N EARTH 


WRIGLEY’S EMERY Wi EEL DRESSER 


DRILLS. 


| GRINDING MACHINERY, TRAVEL: 
/ ting- off and ING CRANES, ETC. 


. i > Centering ‘pecial Machinery designed and constructed. 





Newest and best in the 
market. Furnished in fiv: 
sizes, from a wall to a 10-ft 
swing. Send for circulars 


ss, MoNaul Mat, & Fy, Co 


RONCEVERTE, W. VA. 








Sizes, 2’ ; 3” ‘» ee a oe 


BY 
HURLBUT, ROGERS 


MACHINE CO. 
Me: South Sudbury, Mass, COMBINATION CENTER DRILLS than anything lee 
g Chas. Churchill & Co , Ltd. | for and $8 in or both end ake either: ¥ gah yy 
paid to aon receipt of price. i aut 

England, posta 1.50 per Dos. OHN t "SL000MB é 00., P 0. Box 1339, Providence, R. I, | == 











NEVER ( Gets DULL.=- “SL 
> T.WRIGLEY ‘85 Fir TH AVE. 


ray) 
SEN? F N le CIRCULAR. a tuseane USA! _ Agents, 21 Cross St., London, 

















COMPLETE eee SHOP EOUIPMENTS 


The Latest Improved Tools. Accurate--Rapid--Powerful--Rigid. 


27" ENGINE LATHES, 12 to 38-inch Swing. 
2" BRASS FINISHING LATHES. 
(2° TURRET CHUCKING LATHES. 
(—2" HAND AND SPEED LATHES. 
(a3° FOX MONITOR LATHES. 
{29° UPRIGHT DRILL PRESSES. 
(27" PLAIN RADIAL DRILLS. 
(@" UNIVERSAL RADIAL DRILLS. 
=" SENSITIVE DRILLS. 
(" IRON PLANERS, 22 to 36 inch. 
(3° IRON SHAPERS, 15 to 32 inch. 
(2 UNIVERSAL MILLING MACHINES. 
ke PLAIN MILLING MACHINES. 
([@" SCREW MACHINES. 
Ia BOLT CUTTERS, ETC. 


THE LODGE & DAVIS MACHINE TOOL CO. cincinnati, onto. 


Builders of IMPROVED STANDARD MACHINE TOOLS. 


NEW YORK HOUSE, CHICAGO HOUSE, PITTSBURGH HOUSE, BOSTON HOUSE, ST. LOUIS HOUSE, PHILADELPHIA OFFICE, SAN FRANCISCO OFFICE 


64 Cortlandt St. 68 & 70S. Ganal St. Market and Water Sts. 23 & 25 Purchase St. 823 N. Second St. 19N. Seventh St. 21 & 23 Fremont St. 


Coventry, England, ALFRED HERBERT. CLEVELAND HOUSE, 32 South Water St. (2 SEE ADVERTISEMENT ON PAGE 20. 


OUR STORES CARRY 
COMPLETE 
STOCKS 











EXAMINE 
OUR TOOLS 
BEFORE BUYINC. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 


New Bedford, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 


Selling Agents, 111 Liberty St., New York. 
115 Phenix Building, Chicago. 


| PLAIN 
| MILLING 
| MACHINES 


‘| SOMETHING 
FF NEW. 


The Cincinnati Milling 








nis sis 





j 











ities 

















Lathes, 
Planers, 
Drills, 
Slotters, 


Etc. 
NEW HAVEN MANUFAC’G CO., 


New Haven, Conn. 


Turret eT 


CHEAP. 


No. 11x Serew Machine, with 
Gears and Power Feed to Turret. ; 

No. 5x Serew Machine, with Automatic 
Chuck and Wire Feed. 

No. 2 Monitor Brass Lathe. 

Above machines have never been used, except 
as show machines in New York and hs ye 
stores. Write for discount and prices. Will sell 
cheap for cash, as we want the room. 


JONES & LAMSON MACHINE CO., 


SPRINGFIELD, VT., U.S. A. 








Back 





MULLERLATHES 


wife ' i. i] i} } 






PATENTED , 
With New and Valuable Features. 


MADE ONLY BY THE 


RADFORD MILL CO: 


Sth & Evans, CINCINNATI, OHIO. 


Photographs and Prices on application, 








Turret Drill Press. 


SIX SPINDLE. 
Drills from »y to 4 hole, 
speed from 250 to 2000 Rev. 
Suitable for a large variety 
of work and is operated with 
ease and rapidity. 
SEND FOR CIRCULAR. 





= A.D. QUINT, Hartford, Ct. 





—— Machine Co., 

_ & CINCINNATI, OHIO. 

1 BORING AND 

MILLS 

he 5 

ve 4,S&6Ft. Swing. 

‘ H. Bickford, 
; Lake Village, 

| NH. 

0, CHAS. A. STRELINGER & CO., 

3 Tools, Supplies and Machinery, 

DETROIT, MICH. 
& 





IRON PLANERS. 


Extra Heavy. Latest Design. 


LW. POND MACHINE CO., WORCESTER, MASS. 


All Modern Improvements. 











D. SAUNDERS’ SONS, 


eos & GasFitters’ so Tools, 


mPipe 










TH 
with strength and lightness. 
No loose 
friction of parts than any other pipe cutter made. 


arts to become detached and mislaid. 


SEND FOR CIRCULAR. 


21 ATHERTON sTt., 
Yonkers, N. Y. 


MANUFACTURERS OF 


Cutting, 


THREADING, 


AND 


7 Tapping Machines 


E PATENT WHEEL PIPE CUTTER shown in the cut combines simplicity 
Easily adapted to various sizes of pipe. Rolling instead of sliding motion 


All wearing surfaces are of tool steel bardened, Less 





FOR 
Substantial, Well Made, 
Low Price, Patented, 


20 Inch Drills, 


With latest improvements, an 
Combination or Wheel Feed 


Sibley & Ware, 


SOUTH i. - INDIANA, 








For Electrical 
and Experimen- 
For 






Tool Makers. For General Ma- 
chine Shop Work. 


High grade tools; elegant in design, superior in 
construction. The best foot power lathes made, 


and quality considered the cheapest. Send for 
catalogue and prices. 


WwW. F. & JNO. BARNES CoO., 
1995 Ruby St., ROCKFORD, ILL. 


OUR NEW 


-25-Inch CRANK SHAPER 


iS NOW READY. 
JNO. STEPTOE & CO., Cincinnati, 0. 


BOYNTON & PLUMMER, 


ain cana MASS. 

















Tiny Machines, 
Bolt Cutting Machines. 


CHAS. CHURCHILL & 00., Lt'd, Agents, 
21 Cross St., Finsbury, London, England 
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met "PRENTICE BROS. 
<a, 3 anufacturers of 
538 Lathes & Upright Drills. 
So” Lathes from 10 in. to ff 
a oe 20 in. swing. Largest Va- 
ae riety of Drills manufac 
"3 tured in the world 

P= Worcester, Mass. 








P, BLAISDELL & CO, 


Manufacturers of 


Machinists’ Tools, 








WORCESTER, MASS. 











THE GARYIK mT CO. 








" DIE GRINDER. 


designed particularly 


This is a very desirable and handy tool, 
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CATALOGUES SENT ON APPLICATION. 





Price rite $8 


NO GAUGES. 
NO BELT. ¢ 


Every 
ae 








B 


ARKER’S 


IMPROVED 


CENTER GRINDING 





MACHINE. 
Manufactured by 
Wm. Barker & Co 

CINCINNATI, O. 


SEND FOR 
CIRCULAR, 


















OWEGO, 
N. Y., Jan. 21, 18¢1 


T1oGaa County, 


we MR. J. E. SNYDER, 


riends 


Worcester, 
DEak Sir: In re wl | to 
your inquiry as to 
the Drill 1 have 
would say the at Tim delight- 
ed with it and take great 
— in sho wing it to my 


WM. C, 


Mass 


how I like 
ot your make, 


or its size (21 in.) 


i camahio of a wider range 
of work than any other make 
of Drill with which | am ac 
quainted, and I have inspect 
ed most of them. 
feed is & very desirable teat 
ure, and in my opinion, no 
machine 
Pp cially where 


The : ng 


shop — es 


job 


sing is done—is com 
plete without, at least, 
one of them, 


Yours truly, 
RENWICK. 
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' WwW D. Fo NEW TOOLS AND FINE EQUIPMENT, prs &C0- 
. ith, RBES » & (9 NO MAKESHIFTS, AMPLE ROOM. p. FORE J: 

126 ee JOB OR CONTRACT WORK. OBOK ET json BY 

Udon Sz MILLING, GRINDING, GEAR CUTTING. , 3 

bs SEND FOR OUR NEW CATALOGUE. 
s The “‘Simplex’’ 
Fi Glass- pase 2 pisiak A Hi 7 f ] f N ( VA LV . 
, ci “sit shes 










“rahe places tt we, ‘he 
in the reach of 


Rall 
a OR = 
\ 








be 
> every one who 
4 >, hs has use for 
Ry . “a we Oe uch @ 
LA te, —~ & tool, 
iS ‘al on Qn “e 
- ( 
Re \ S). Wy, al 
WN % 2. ait 
cE : ° ells 
DO NOT SEND US ANY at 
st Bes POSTAGE STAMPS. Sight. 


MANUFACTURED BY * 
PA NCOAST & MAULAE, Philada., U.S. A. 











H.B, BROWN & CO, 


EAST HAMPTON, CT. 


Which will successfully stand the test of five years, so that the first 
customers shall still continue to buy them, as they do of us, must cer- 
tainly be a convincing proof of the excellence of our goods. 


MASON REGULATOR CO., 





BOSTON, MASS. 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 
BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL. 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


BEMENT, MILES & C0., 


BUILDERS OF 


METAL-WORKING 
Machine Tools 


FOR RAILROAD SHOPS, LOCOMOTIVE AND 
CAR BUILDERS, MACHINE SHOPS, 
ROLLING MILLS, STEAM FORGES, 
SHIP YARDS, BOILER SHOPS, 
BRIDGE WORKS, ETC. 


New York Office, Equitable Building. 


GEORGE PLACE, Agent. @ 


Philadelphia, 
Pa. 













THD ONG & ALLSTANTER 


HAMILTON, OHIO. 


Double, Single, Angle-Bar, Gang, Horizontal, Twin, Boiler, 
Spacing, Gate, Multiple Belt and Steam-Driven 


PUNCHES & SHEARS, 














2 
75 8 
i 

co 
c= FW 
41 
as 
oO — > 
i518 

°o 

om pel tbh METAL POLISH. 
s =—= m Best polish and quick- 
4 ia 72% est cleaner known for 
os= WN HOT or COLD Brass.Cop- 
Ro Mm er, Nickel, &c., or fin- 
& = shed Iron and Steel. 
? ” Samples free. Try it. 

= W. W. CALLERY 4 CO., 

™ fall 86th & BUTLER STREET, 
Bar Iron Shear = PITTSBURGH, PA. 








TH in] MIDE JRO AN 


THE DETRICK & HARVEY MACHINE CO., Baltimore, Md. 
STANDARD STEEL CASTING CO., 
Steel Castings. 







TuuRLow, Pa., Oct 30, 1891. 
GENTLEMEN: Replying to your letter of the 
27th inst. We have two (2) Open Side Planers 
at work; we use them principally for turning 


heads and gates from steel castings ; 
done the work satisfactorily. 
Very truly, 
STANDARD STEEL CASTING CO. 


they have 











DROP FORGINGS. 


VELAND 
pte ell he 
ACME aait & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES — 
FIRST PREMIUM, CINCINNATI CENTENNIAL. = = 


INCHING SHEARING MACHINERY 
BOILER M VANERS nOULS i 


UVUILI 
~\/ 
FAT nM 

















PAT. DEC. 5, 1882. 
PAT. DEC. 4, 1883. 
PAT. AUG, 25, 1885. 
































ENERGY MFG. COsy ‘rivtcccm.” 
| ay 


PHILADELPHIA, 
MANUFACTURERS OF 


QUICK LIFTING AND LOWERING ROPE HOISTING MACHINES. 
Adjustable Clamping Blocks, Drill Guides, Elevators, Etc. 


PATENT CENTER GRINDER Guaranteed to do 


accurate work. 
Will grind Lathe Centers true if sprang or broken, quicker than 
they can be turned and filed. SEND FOR CATALOGUE. 


WM. BERKEFELD’S FOSSIL MEAL COMPOSITION. 


The Only Genuine Fossil Meal. . 
The best non-conducting material known for “rode mark 
Steam Pipes and Boilers. Can be easily 








removed and repeatedly reapplied. 


ITs PLASTIC NATURE AWS URES AN ABSO- 


Requires less thickness than any other 
covering, and is therefore the CHEAP #SsT. 


FOSSIL MEAL CO.,2 Cedar Street, N.Y. 
A. GIES E, Proprietor. 


Bolt: Nut Machinery. © og aaa 


Complete Outfits for Bolt and Car Shops. 
Bolt Cutters, Bolt Pointers, 
Upsetters and Benders, 

Bolt Headers, Nut Tappers, 
Nut Machines, 

Washer Machines, Car Link and Pin Machinery. 


The National Machinery Go., Tiffin, 0. 














THE MULES & JONES (2,9 





shane PLATE BENDING ROLLS 


“MACHINE TOOLS. 


ALL SIZES. 
1 dein i Mak. 


ers, Bridge 
Builders, 
Ship Build. 
ers, Rail. 
road Shops, 
Locomotive 
and Car 
Builders, 
Ete,, Ete. 










|/POP SAFE 
J. E. LONERGAN & 60., 


PATENT por 


Government ineaeiutien 


For Stationary, Marine and Locomotive Boilers. 


211 Race Street, Philadelphia, Pa. 
CATALOCUE FREE ON APPLICATION. 


CYLINDER S SIGHT 
FEED CUPS. 
TY VALVES, 


BRASS FOUNDERS AND 
FINISHERS, 

















ASTER.B ta US 








COND 


Handsome 





AYER RE CRANK BLOWERS, 
ABLE FORGES. 
¢ ENDEIS 







oe 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 


THE CONOVER MFG. CO., 95 Liberty St., WY. 





BLACKSMITH DRILLS. 
SA 











ENSERS. 


Catalogue FREE. 





GIANT KEY SEATER. 


Rack-( pation Attachment 
ey-Makin are hines. 
VALLEY MAC HINE Co., 
SAGINAW, MICH. 
Cuyahoga Falls, O.,Nov. 25,791. 
Gentlemen: The’ large KEY 
SEATER which we bought of 
you has now been in opera- 
tion for a number of months, 
and we have been using it al- 
most constantly since it was 
purchased, and we are ver 
much pleased with it indee 
We also have a machine made 
by another firm, which we 
thought was a good machine, 
but now that we have both 
= in our factory, and use them 
: ewe we like yours very much 
e be 
The Pails Rivet & Machine Co, 





£.L. Babcock, Pres. 





THE ERIE KEY-SEATING MACHINE. 
MANUFACTURED BY 
THE BURTON MACHINE CO., 
302 Peach St.. Erie, Pa.. U.S A. 


BUCHKBEBYDBD ENGIND 2o., 
Sal EM, Olio, Aug. 28, 1891. 
#4. C, Burton, Esq., Sec’y Burton Machine Co., Erie, Pa 
~~ Dear Sir: In iaie to 
yours of the 26th 
inst. we are glad to 
be able to say that 










the machine. 
Yours Respectfully, 
BUCKEYE ENGINE Co. 
SPECIAL MACHINERY BUILT TO ORDER, 


am = Ri Key - m4 
ng Machine, which 

od we purchased from you some 

fey months ago, is giving us good 
=) sat sfaction. 

Ro The work done by it is exact 

7 3 and is done reuidty 

Af a Weare well pleased with 
~ 

ZO 





a TNO 
ee ave NOISELESS Pare 


© p os 
S\"Rocess RE cx 
ACUSE: 





STRICTLY NOISELESS AND MOR 
DUR RABLE THAN STEEL. = 
Patentees and Sole Manufacturers 
THE NEW PROCESS my HIDE C0Ow 
YRAOUBSE. N. ¥ 

















FFEL&ESSE 
uF NEW YORK, Rco 
AND CHICAGO. 
Manufacturers of 
Drawing Materials, 
Surveying Instru- 
ments, &c. 





Paragon Drawing Instruments, Extra and Best uality, 
German Drawing Instruments, Paragon, wynplex. niver- 
sal, Anvil Drawing, Helios, Blue P; Foales, 


Process Papers, 
Triangles, T-Squares, Drawing Boards, Standard Pro’ 
and Cross-section Papers. Catalogue to poe a lh — 
ple on application. 


If you buy a KEY-WAY CUTTER 
without a KEY-MAKING ATTACHMEN? 


mistake that will TRE MORTON ‘nic 


e that will 
cost you . Key-Way ar - the only ma- 
money. on the market 
ov ewill cut a Key- 
Way and make a Key 
to fitit. Mr. Geo. New- 
comb, Salem, Mass., says as fol- 
lows: “The Key-m er is a 
wonderful attachment, making 
keys faster than a man can cut 
off the steel forit. The Key- 
) Soe Mer Gees & pines of 
fifteen minutes 

—- 


requires my man 
house to 97 
by hand.” We build machines with ‘stroke v from = 
inches to five feet, and cutting from the smallest Key-wa iileh, 
six inches wide. MORTON Fe. co., Muskegon, M ch. 
‘ormer!} y of Romzo. M 


FRICTION CLUTCH PULLEYS 
and CUT-OFF COUPLINGS. 


THE WooDcockE CLUTCH 
Simplest and bestin the world. Address 


ALLENTOWN FOUNDRY & MACHINE CO., 
ALLENTOWN, PA. 


«DRY STEAM. 


ag het s Centrifugal 


Steam Separator. 


For ny plying OE and Dry Steam 
Houses, etc. 
ms. ~ arcade as close to engine 
as possible, the ee — jokin a spiral 
course between t 8 caused 
the water to be yi. by centrifu 
gal force against the outer walls, 
while the dry stean. goes through 
the smali holes t center of pipe. 
m can enter at A or B, as con 
venience may uire ; also used in 
conveying steam long ‘distances for 
Steam Hammers, Dry for all 
ter Gas Lay oy ana | fo 
poses where D 
KEYSTONE ENCINE AND MACHINE ‘WORKS, 
bh and Buttonwood Streets, Philadelphia, 
Or, A. T. Bry yee ee _ 
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= BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND HIGH 
SPEED ENGINES, 


Simple, Compound and Triple- Expansion Engines. 
HIGH-PRESSURE BOILERS, 
= Complete Steam Power Plants of Highest Attain- 
able Efficiency. 
Address BUCKEYE ENGINE CO., Salem, 0. 
7. A ag 10 Telephone Building, New York City. 
: . coer TING yoke teen ek Bide, Boston, Wass.” X W. ROB BINSON, #4 Washington St St., Chicago, Ill. 


OBINSON & CARY COMPANY, St. Paul, Minn. 7 “FISH, No. 61 First St., San ‘rancisco, Cal. 
Kos M. MORSE, 511 Commercial Building, St. Louts, Mo” J. M. ARTHUR & CO., Portland, Oregon. 


KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA 
Scle Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginia, 
ALA AE CN TNT STE TE AE SESE ANTI AL EET OT ETI ETSI TESTE LLY NEI LE LEI ILE 


RENEWABLE SEAT. GATE, STOP.“ CHECK VALVES 


ALSO MANUFACTURERS OF ~~ 7~\ 


“DUPLEX WATER FILTERS, BOILER PURIFIERS, At 
“RETURN STEAM TRAPS, STEAM PUMPS,,- 


AND a ' 





“PUMP GOVERNORS. = 


SEND FoR GiRGULARS 


ALBANY STEAM TRAP CO.ALBANY,N_Y. 


“OTTO” GAS ENGINE WORKS. ~~ STEM ENGINES 
SCHLEICHER, SCHUMM & CO., Fa enn “Adapted to Heavy, 


tested under ‘Gedanams Work. 
33d ye Walnut Sts., aaa Senay 


SUITABLE 
Branch Office ew York peone, 
151 monree te CHICAGO. 18 Vesey St., 


















The Moore & White Co., 


15th St. & Lehigh Ave., 
PHILADELPHIA, PA, 
MFRS. OF 


The ‘‘ Moore & White ’’ 
® Friction Clutches 


& Cut-off Couplings. 


Send for Circulars. 


Over 36,000 Engines in Use 


Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 


ROCK DRILLS. 


pe 23 Park Place, 


COMPRESSORS. © NEW YORK, U.S.A. 


ENGINEERING CO 
NICLETOWN 
PHILA, 
49 DEY ST. 
NEW YORK. 


Elevators, Conveyors, Manila Rope Power Transmission Machinery, Ewart Detachable Link Belting, 
Dodge Chain, Howe Chain, etc. Western Connection, Link-Belt Machinery Co., Chicago, Il!. 


OMETHING NEW! sae 
NICHOLSON’S COMPRESSION LACKAWANNA 
HAFT COUPLINGS GREASE CUP 


W. H. NICHOLSON & CO., Wilkes-Barre, Pa. les a wide weentation on the 


Es’ S 
MACHINERY CIN STOCK) CLEANEST, MOST EFFECT 


in ond MOST ECONOM 
NEW AND SECOND HAND. 4 device on the market 
ENGINE LATHES. 


for the lubrication of machinery 
itchburg “* New rattern,”’ 14in.x5 tt. ; 16 in.x6-8 ft.., Plain and 


bearings. 
Paper ; 38 tm. x8 ft.;2lin. x10 ft. ; in. x12 ft.; 38in-x14 ft, 


ndey “‘ New Heavy Pattern,” 1/ inxé ft.; 16 in.x6-8 ft.; 18 in. Liberal Discount t0 the Trade. 


x8 ft., Plain and Taper. —MANUFACTURED BY: 


ae ogee Poon, mn.” Tein, x6 an oa ft.; 2in.x10 ft.; 
A Lackawanna Lubricating Co,, 
SCRANTON, PA. 
= The Almond Coupling 


2in.xl0 ft. ; 24in.xl2-4ft. ‘* Extra Heavy Pattern,’* 28 in. 
x16 ft.; 32in. x18 ft. 

{mes ** New,’ '13in.xé6 ft. 

ld Sty le, 34in.x11 ft. Heavy patte rn. 

NEW quarter turn 
motion to replace 
=\ , quarter turn belts and 
= bevel gears. 


orcester, 22in.x1$ ft., with chuck « ‘omple te. Fair order 
Ame s, 20in.x10- 12 ft. Compound Rest, Cross Feed. ‘* Special 
verse feature Good order 
T. R. ALMOND, MFR., 
83 and 85 Washington Street 
BROOKLY}, N. Y. 


Py mina tk. Compound Rest, Cross Feed. 1 3-8in. 
“Swi VEL BASE, 


ui JAW VISE. 








Air Compressors WITH 
Compounp Air CYLINDERS, 
AND Compounp Steam Cy t- 
INDERS WITH Mever or Cor- 
Liss VALVEs. 


Rand Drill Co., 

















** Special low price.” 
Fair order 





v¥ Haven, 18in.x8 ft. Low price. Fair order 
the & Morse, 16in.x6ft. Low price. 
hton Hand, lé4in.x6ft. Heavy pattern, 
PLANERS. 
well, 24in.x6 ft.; 30in.x81t.; 36in.x12ft. New. 
at the & Morse, 22in.x5ft. New. 
od & Light, 32in.x8 ft. 


Fair order 


Q 
Q 
* 
Hf 
Good order in} = 
Q 
- 
0 
2% 


Good order 
DRILLS, 
rentice, 20 21-24 26 28-32in. swing. New. 
mes, 24 in. Back geared, auto. feed. 
idial Style 8ft.arm. Heavy. 
Radial, new, heavy pattern, 3-4-5-6 ft. arms 


SHAPERS AND SL OTTERS. 





Good order 
Good order 


Hewes & Phillips, 9in. stroke. Heavy. Good order 
New Pattern, 15 24 26 in stroke. New. 
Slotter, 81n. stroke. Mcdern style. Good order Specially adapted 
v PRIG HT ANP. HORIZONTAL, MIL LS. for drill press work 
‘w Pattern wight Boring anc urning in. 
Side Boring and Brilling Machine, for the nenvie at kind of woe re Ee = comes 
work. Table 4x14 ft. od order e used, and equally 
Nicholson’s Horizontal Mill, 40 in.x10 ft. ¢ 100d as ne w. good for special or 
Horizontal Mill, heavy pattern, 66 in.x24 ft. Good order regular bench work. 
PROFILING AND SCREW MACHINES. == Send for catalogue 
Brown & Sharpe, 1 3-8 in. hole, chasing bar. Good order a full line of the 3 
Jones & Lamson, 15-16 in. hole, b’ck g’d,auto.feed. Al order | of full line of the most 
Jones & Lamson, 21-8 in. hole, clutch gears, chasing bar, improved designed, 
auto. feed, with tools. Al order 


and best finished ma 
chinists’, plumbers’, 
coach makers’ and 


Pratt & Whitney, 2 spindle Profiler. Good order 


BOILER. AND BRIDGE TOOLS. 


J . J . McCA B E 3 pattern makers’ vises 


SUCCESSOR TO and small tools. 
















‘MANUFACTURERS ie 
OF IMPROVED ~-: 


CORLISS STEAM ENGINES (Ng 


VARIETy 

} Yl y 

Contracts ae —— 
TAKEN FOR LomPcete Pry eme 


Eclipse Corliss Engine. 











FH SINAN TH 


WAYNESBORO, PA. 





NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 








ICE-MAKING 


AND 





MACHINERY. 


Send for Special Circular. ” 
Send for 1891 Illustrated oon 





ENUINE “CORLISS.” 


SOUTHWARK 
FOUNDRY AND 
MACHINE GO. 


PHILADELPHIA, PA. 








SOLE MAKERS OF 
THE PORTER-ALLEN 
AUTOMATIC ENGINE 


SIMPLE, COMPOUND 
OR TRIPLE EXPANSION 


ALSO BUILDERS OF 


BLOWING ENGINES 
REVERSING ENGINES 
CENTRIFUGAL PuMPS 


FFICE: 
CHICAGO 0 BOILERS, TANKS, ETC. 


353 ROOKERY. 





MEADVILLE, PA. 
New York, 15 CORTLANDT ST. 
Chicago, 418 CHAMBER OF COMMERCE. 


Sole Manufacturers of the 


o, “Dick & Church” Automatic Cut of Engine, 


——" Single, Tandem Compound, and Triple Expansion. 
Sates Tubular and Manning Vertical Boilers. 


AUTOMATIC 
Fa” om ENG : NES 
SS te 
Ky 


WESTON ENGINE CO., 


PAINTED POST,N.Y. 


REPRESENTATIVES. ; 
~=— JULIAN SCHOLL & CO., 126 Liberty St., N.Y. 


sl(Chs GRADE AUTOMATIC CUT-OFF ENGINES. 


No other enginehasa perfectly balanced valve. of @ 


OUR. GUARANTEE .WHO DARE MEET IT? 


The engine shall not run one revolution slower 
when fully loaded than when running empty,and 6 duc fy 
tion of boiler pressure from the greatest to that necessary] 3 
to do the work,will not reduce the speed of engine one 
revolution. Any engine failing to meet this guarantee 
becomes the property of “eS purchaser Upon pay-ae 
ment of one dollar Send for Catalogue. 
Brancl Offic 5, 14! Liberty St. New York. i. 4 7 Hr MEN rc @ 
TONE @5:\412 Washington Ave. St.Louis, Mo. RIDGWAY, PA. 


WIRE ROPE 


HOISTING AND HAULAGE PLANTS 


For Coal Mines, &c., a Specialty, 
' OVER 100 NOW RUNNING SUCCESSFULLY. 
Gum-lined Sheaves, Coal Crushers, 
Narrow Gauge Locomotives. 


J. & J. B. MILHOLLAND, 
240 Fifth Avenue, PITTSBURCH, PA. 
























LIBERATING Valve Gear. 
Manufactured by 
NELSON W. TWISS, 25 Whitney 
Ave., NEW HAVEN, CONN 
Sena for price before pur 
chasing elsewhere. 


THE TWISS IMPROVED | AUTOMATIC ENGINE 


> Hydraulic Machin- 
ery a Specialty. 


TINIUS OLSEN & CO., 


MFRS., 
12th & Buttonwood Sts., 
PHILADELPHIA, PA. 








GENERAL»® EXPERIMENTAL 
MACHINE WORK. pest FACILITIES IN CHICAGO 
NATIONAL MACHINE WORKS. 35 S°CANAL ST CHICAGO ILL 


BALL ENGINE. 


Is superior in DESIGN, 











THE IMPROVED 








c. p. BuLLARD’s 68 Cortlandt Street, WoLLANDS MFC. CO., 


N.Y, Mach’y Warerooms. NEW YORK. ERIE, PA. 








cages ancien FINISH and WORKMAN- 

The Ball & Wood Co. Sr RCONOMY it, has. Mo 

peta Son sccm aa Gaeenes 

15 Cortlandt Street, and after long experience. 
NEW YORK. steam engineering. 
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Providence, | 
R. I. 


u'r TERS 


MILLING MACHINES 


GEAR CUTTING MACHINES. 
MACHINE TOOLS 


ON EXHIBITION AT 
23 South Canal Street, Chicago. 
S. A. SMITH, Agent, 


BROWN & SHARPE MEE. CO. 















THE PRATT & WHITNEY CO, 


HARTFORD, CONN., U. S. 


A *> 


Invite correspondence from all who have use for Forging and Finishing Machinery, wit), 
Dies, Fixtures, Milling Cutters and Gauges, for the manufacture, on the American Syste: 
of Interchangeability of Parts, of Fire Arms, Sewing Machines, Bicycles, Typewriters 


Electrical Apparatus, etc 


. or for Machines and small tools for finishing brass in the form 


of Gas Fixture Joints and Keys, Locomotive Fittings and Plumbers’ Goods. 


WESTERN BRANCH, 100 West Washington Street, Chicago, 111. 





THE 


ANL Jap fold inictate 


BILLINGS 
DROP FORGED 
LATHE DOGS 
FORGED 
FROM BEST 
STEEL FOR 
THE PURPOSE 


HARTFORD, . U.S.A. 
t 


BILLINGS & SPENCER Co 


f INI2SIZES 


% UP TO 
AND 
INCLUDING 4iN 
ALSO 
CLAMP 
ANDO 


DIE DOGS 



















AND 





THE GORDON & MAXWELL CO 


Tue GORDON STEAM PUMP ca] 


HAMILTON, OHTO. 


BRANCH HOUSES: 
NEW YORK, 08 Liberty Street. 
PHILADELPHIA, 705 Arch Street, 
PITTSBURGH, Lewis Block. 
CHICAGO, Pheuix Building. 


INCREASED SALES 


appreciate the 


















Show that our customers 
value of improvements made in 


JENKINS PACKINC. 

It can be used again and again. Does not 
ROT or BURN out. Have you tried it 
recently 2? If not, DO SO! Look for ‘‘ Trade 
Mark.” JENKINS BROS., New York 
Philadelphia, Boston and Chicago, 














FREE. FREE FREE. 


IMPROVED 16-INCH TOOL ROOM LATHE, 
CIVEN AWAY. VALUE $480.00. 


We will on July 1st, 1892, present one of the above magnificent Lathes, com- 
plete with all extra attachments, to the party sending us before that 
date, advance information leading to the sale or sales of the 


greatest number of our IMPROVED MACHINE TOOLS. 


Up to the time of receiving the information, it must not have 
lication, or in any of the advance information agencies. 
regarded as contidential. 

Should the same information be forwarded by two or more parties, the one reach- 
ing us first will be entitled to the credit. 

Communications can be addressed to the Works or to our Stores, where the Tool 
Room Lathes will be on exhibition. 


THE LODGE & DAVIS MACHINE TOOL CO. 


vt" See advertisement, page 16. 


GOULD &EBERHARDT 











appeared in any pub- 
All communications will be 





HIGH-CLASS MACHINE TOOLS. 


INCLUDING 


EBERHARDT’S PATENT 
DRILL PRESS AND TAPPING ATTACHMENT. 
STANDARD DRILL PRESS. 

Double Triple Quick ‘ Stroke” Shapers, 


ENTIRELY AUTOMATIC GEAR CUTTERS. 
Write for Circulars. 


Drill Press with Automatic Tapping At 
tachment and Compound Table. 





BRASS ner MACHINERY 


p 12" & 16" MONITORS MANNING, MAXWELL i MOORE, 


Manufacturers and Dealers in all kinds of 


mcnmssts’ TOQLS AND SUPPLIES. 







WARNER & SWASEY, Cleveland, O. 





VALVE MILLING 


MACHINES, 





Small Tools and 


Fixtures. 


Slide Rests. Revolving Chucks 
Chucks, 


Ns Ley Lathes, Speed Lathes, 
for Clebe Valves, Two-Jawed 





, 
MANUFACTURER OF 


GEO. W. 


LATHES 


| 


ENGINE 


FROM 17 to 50 IN. SWING. 


F. E. 


111-113 LIBERTY 





The Celebrated 


6-inch Swing 









REED 







sT., NEW YORE. 


Wee carry the largest line | of To ols and Supplies in in the City. 





on application. 
‘\Lowell, Mass., U. S. A. 


.|Cuts, Photographs and Prices furnished 










a Key-Seating Machines 


SEND FOR LIST OF 


- Lathes, Planers, Drills. 
” or anything in Machinists 
Tools or Supplies. 





J. M. ALLEN, Present. 


~ and 20 j in. Drills} wx. 8. FRANKLIN, VICE-PRESIDENT. 


A SPECIALTY. 


F. B. ALLEN, Seconp Vicr-PRESIDENT. 


J. B. PIERCE, Secretary & TREASURER 





CEAR 


on gears into every machine 
cern in this country. 


W.P. DAVIS, 


Rochester, N. Y 





BOOK. 


We would like to put a copy, gratis, of our short treatise 


shop and manufacturing con 


Price 16 ce nts to all others. 


LEXINGTON CEAR WORKS, Lexington, Mass. 








The G. A. GRAY CO., 


479 Sycamore St., 








SPUR GEARED 


DLANERS SPIRAL GEARED. 


MANUFACTURED BY 


CINCINNATI, 0. 


























act 





16” x 6 Turret Lathe. 
MANUFACTURERS OF 


27’ x 27” x 8 Planer. 


TorRInGTON. CONN, 
cH ss. MACHINE TOOLS. Sias Cavecasice Ce Lr Abts 























_J.M.CARPENTER : 


PAWTUCKET.R.|I. 








Manufacturer 


APS & DIE 





